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ABSTRACT 
 This study explored the potential benefits and barriers of using quick response 
(QR) codes as a means by which to provide audio materials to middle-school students 
learning Spanish as a foreign language.   
 Eleven teachers of Spanish to middle-school students created transmedia 
materials containing QR codes linking to audio resources.  Students accessed the audio 
tracks by scanning the QR code with an application on a smartphone while completing a 
homework task.  The teachers assigned two tasks in a systems approach model: first a 
formative, and then a revised summative trial.  After each attempt, the Spanish teachers 
shared their experiences of creating and using the transmedia materials by participating in 
interviews.   
Data was collected by means of a needs analysis survey, recordings and 
transcription of the two interviews, and by obtaining copies of the transmedia materials.  
The data analysis included a content analysis of the coded interviews, the results of which 
were triangulated with the responses collected in the needs analysis survey and an 
examination of the teacher-created materials. 
Several benefits to using audio QR codes were identified as a result of the 
 
 
 vi 
analyses.  These include the minimal amount of time and expertise required for teachers 
to create the transmedia materials, an increased student exposure to audio-only materials 
to aid listening comprehension, and the way in which the use of this technique allowed 
for transformative learning activities and a conservation of instructional minutes in the 
classroom.  Some barriers were also noted, the largest being that device ownership and 
Internet access were not universal among students.  Additionally, parental restrictions on 
smartphone use and some school administration polices regarding personal devices made 
the practice of using mobile technology for homework tasks difficult in certain cases.   
Implications include the possibility that training pre-service and in-service 
teachers in the use of transmedia materials that link to audio-only content may help 
decrease students’ cognitive load and lead to an increase in foreign language learners’ 
listening comprehension skills.  Further study in the use of transmedia materials and 
mobile technology to support foreign language learning is recommended. 
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GLOSSARY 
 
Cognitive load – Sweller’s (1988) description of the amount of mental effort being used 
at a given time in the working memory to process information 
Multi-media – the use or combination of a variety of media, including but not limited to 
audio, video, graphics, and online simulations 
Mobile technologies – any device that can be easily transported and allows for access to 
information.  Common examples include smart cellular phones, and tablets or 
application-ready devices (e.g. iPod) that connect to the Internet via wi-fi 
Quick Response (QR) Codes – a two-dimensional bar code that can be scanned by a 
device containing a QR reader and camera to reveal information in a variety of 
formats (plain text, images, links to web sites, audio files, contact information, 
etc.) 
SAM – the Systems Approach Model developed by Dick, Dick and Carey (1978) which 
is used by instructional designers to inform the use of new methods or procedures 
in a learning environment.  Steps in the SAM include identifying goals, writing 
objectives, developing instructional strategies, completing formative and 
summative trials of the strategy, and conducting an analysis based on the results. 
SAMR – the Substitution, Augmentation, Modification, and Redefinition model from 
Puentadura (2010) that can be used as a framework for evaluating the way in 
which technology is used in educational settings 
 
 
 xv 
Smartphone – a cellular phone that can also be used to access to the Internet, with the 
ability to download and run various applications to replicate some of the 
functionality of a computer 
TPACK – Technological Pedagogical Content Knowledge, which can be explained as a 
teacher’s knowledge of not only the subject matter to be taught, paired with an 
understanding of the best ways in which to teach it and how technology can 
support these instructional strategies 
Transmedia materials – in the context of education, these are materials that allow the 
learner to easily move from one medium to another (print, audio, video, etc.) in 
order to support learning 
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CHAPTER ONE 
Introduction and Overview 
 
 
Need for Competency in Foreign Languages 
According to the National Council of State Supervisors for Languages (NCSSFL), 
twenty-five states currently either require or recommend that students enroll in foreign 
language courses in high school in order to qualify for graduation, college admission, 
advanced diplomas, or scholarships (NCSSFL, 2012).  The need for competency in a 
second language is also often cited as a necessary ‘21st century skill’ for graduates 
entering a job market in a more interconnected, global economy (Kay, 2010; Lemke, 
2010).  The growing number of schools offering non-traditional foreign languages, such 
as Mandarin and Arabic, verifies an increasing awareness by educators that knowledge of 
a foreign language is a practical, modern literacy skill that is valued in candidates hoping 
to find employment in fields such as business and politics (Abu-Melhim, 2014; Tsung & 
Cruickshank, 2010). Educational policy makers are under increasing pressure to help 
move the United States away from its ‘monolinguist’ practices, both to ensure the 
competitiveness of American students with bi- and tri-lingual international graduates, and 
to facilitate communication within a linguistically diverse domestic population (Met, 
2008).  
Listening Comprehension in Foreign Language Acquisition 
Modern organizations centered on best professional practices for foreign language 
instruction, including the American Council on the Teaching of Foreign Languages 
(ACTFL), recognize the importance of providing auditory and visual linguistic input to 
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learners, including samples of the target language both in oral and video format through 
the use of new technologies such as the Internet, podcasts, and mobile phones (ACTFL, 
2015, p.20).  Some educational theorists (Mousavi, Low & Sweller, 1995) and leaders in 
the field of multi-media design for educational purposes (Clark & Mayer, 2008) argue 
that there are benefits to presenting audio materials separately from visual resources (i.e. 
still images and video) in order to decrease ‘cognitive load’ and better allow information 
to be processed from the working memory to the long-term memory.  While images can 
enhance conceptual understanding of topics, audio-only listening comprehension 
activities may better help the learner distinguish the discrete sounds of the target 
language without distractions or interference from the visual channel (Vredeveldt, 2011; 
Rahmatian, 2011).  Teachers of foreign languages who wish to incorporate audio 
listening activities into their teaching apart from live readings during class time, however, 
have traditionally faced several obstacles to their regular use.  These include the 
availability of materials that are a match with the curriculum and ability level of the 
learners, access (both in and out of the classroom) to technology on which to record and 
play the audio files, and the time and technological expertise required to create original 
audio examples and exercises (Godwin-Jones, 2013; Mathew & Alidmat, 2013). 
Listening Comprehension with Prepared Audio Materials for Homework 
The increasing emphasis over the past ten years on data-driven instruction and 
standardized testing to provide evidence of accountability in meeting state standards has 
added to the pressure on educators to use face-to-face instructional minutes as efficiently 
as possible (Kronholz, 2012).  Foreign language teachers who seek to increase students’ 
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listening comprehension skills, but still preserve instructional minutes for communicative 
activities, may choose to assign homework tasks in which students can hear and decode 
auditory examples of the foreign language.  As is the case with other school subjects, 
studies on the benefits of homework in foreign language settings have shown mixed 
results in terms of impact on academic achievement (Kohn, 2007; Chang, et al., 2014, 
Wallinger, 2000).  Homework completion in foreign language settings has, however, 
been positively linked to increases in student motivation to learn the new language, with 
the provision that students must feel that they are making efficient use of short periods of 
time outside of school (Chang, et al., 2014; Bempechat, 2004; Epstein & Van Voorhis, 
2001).  Creating the homework tasks should also be practical for teachers, as these are 
considered to be an instructional ‘supplement,’ with the awareness that not all students 
will put forth the same effort into completing these tasks outside of the classroom 
(Wallinger, 2000).  In summary, homework involving foreign language listening 
comprehension activities should be relatively easy for the teacher to create and 
disseminate, and must be easily and quickly accessible to students outside of the 
classroom.  Until recent improvements in audio-authoring solutions and the rapid growth 
in ownership of mobile technologies (Anderson, 2015), creating homework tasks that 
involved the use of audio samples and exercises was prohibitive in terms of both the 
preparation time and expertise required by the teacher, and the limited ability for students 
to access the audio samples outside of the classroom (Gomez Martinez, 2010). 
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Mobile-Assisted Language Learning (MALL) 
Advances in educational technologies have led to solutions involving hardware 
and software that can simplify the creation of, and access to, digital audio materials for 
listening comprehension activities.  The evolution from (1) school-based ‘language labs’ 
with audio cassettes to (2) computer-assisted language learning (CALL) models through 
desktop computers and specialized software has now (3) entered a third phase in which 
students can use their own personal mobile devices (tablets or ‘smartphones’) and 
Internet-based applications to practice the target language (Otto & Pusack, 2009).  An 
annotated bibliography of several hundred studies on mobile-assisted language learning 
(MALL) use in language learning settings over the past 20 years showed that students are 
interested in accessing audio materials via mobile technology to support language 
learning outside of school (Burston, 2013).  Despite the stated openness to the new 
technology, however, student use of the audio content was not universal (in some cases as 
low as 40%), and there was a distinct preference for using shorter audio activities, as 
predicted in the studies of homework above (Chang, et al., 2014; Bempechat, 2004; 
Epstein & Van Voorhis, 2001).  In spite of the increasing numbers of students with home 
access to Internet-connected personal mobile devices that have the ability to access and 
play audio clips (Anderson, 2015), there is little evidence that teachers of foreign 
languages are regularly creating audio materials for student use on mobile technologies 
(Morin, 2007).  
QR Codes 
One method which teachers of foreign languages might use to facilitate the 
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creation and distribution of audio resources is a quick response (QR) code.  A QR code is 
a two-dimensional barcode in the form of an image comprised of small black and white 
squares (see Figure 1). 
  
Figure 1: Quick response code 
 
Unlike UPC codes, QR codes encrypt information in both vertical and horizontal 
directions, thereby having the ability to display more than 1000 ‘characters’ that can store 
up to several pages of information (Lai, et. al, 2013, p. E58).  These codes were originally 
developed in the mid-1990’s for use in automotive factories in Japan (Shin, 2012), but 
their use spread rapidly to the advertising industry. 
There are several free web tools and mobile applications that allow users to create 
and track QR codes.  Creating the code takes a matter of seconds; once the web link or 
content is entered into the web site interface, the QR code is automatically generated.  It 
can then be saved in a digital image format and either printed onto paper or embedded 
into digital environments, such as word processing software or Internet pages. 
In order to interpret the information hidden in the QR code, the user must install a 
QR code reader application on a mobile device, such as a smartphone or tablet, which 
contains a camera. After opening the application, the camera on the mobile device acts as 
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scanner that ‘reads’ the QR code and interprets the binary patterns.  QR codes can link to 
a URL leading to any type of web-hosted content, such as an informational site, video, 
image, or audio track.  When a user scans the QR code with a smartphone camera, the 
application decodes the information and routes the user to a web address using the default 
browser installed on the device.   
Common examples of QR codes outside the educational context include their use 
on tickets in the rail and airline industries, on food packaging to link to nutritional content 
or recipes, and in advertisements that route consumers to web-hosted content via a page 
in a newspaper or magazine.  The adoption of QR codes into educational contexts, 
however, has been slow and limited in scope (Albastroiu & Felea, 2015; Hopkins, 2013).   
Transmedia Approach in Learning Contexts 
One possible use of QR codes in an educational setting is to have students scan a 
QR code on a paper worksheet in order to gain immediate access to accompanying digital 
resources (Kamarainen, et al., 2013; Lai, et al., 2013).  This process is called ‘transmedia 
navigation’ as users move seamlessly between print and digital resources (Cohen, et al., 
2012; Leone & Leo, 2011).  Baik (2012) describes this transmedia approach as providing 
students with an ‘analog portal to a digital world,’ and highlights the ease with which 
users can retrieve ‘multimedia messages’ on the Internet by scanning QR codes (p. 430).  
Learners can complete tasks that utilize transmedia resources both during instructional 
time in the classroom, and in other contexts such as on field trips, in the library, or at 
home.   
Increased access to mobile technologies now makes this instructional method of 
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linking students to multi-media resources more practical.  Robin (2007) predicted that 
hardware technologies already in use by students in their everyday lives could be utilized 
for foreign language listening comprehension activities.  He stated, “No longer are such 
devices part of the specialized landscape of the L2 learner; instead they make up the 
everyday L1 machine-mediated world of listening” (p. 109).  As the majority of teens 
now own smartphones (Anderson, 2015) and can install free applications to scan QR 
codes, there is untapped potential for students to use these devices as learning tools 
during foreign language acquisition (Kolb, 2008). 
Problem Statement 
Students learning a foreign language need more time and exposure to audio 
examples of the target language, especially in the early stages of L2 acquisition when the 
formation of phonemic awareness and discrete listening skills are of critical importance 
(Caroll, 2007, as cited in Chan, 2010, p. 29; Vandergrift, 2007; Morin, 2007).  
Advancements in the functionality and availability of mobile technologies over the past 
ten years have opened up new means by which students can access audio materials for 
additional practice outside of the classroom; yet there is little evidence to suggest that 
teachers of foreign languages are taking advantage of this option as a regular part of their 
teaching practice.   
This reluctance on the part of teachers to create learning materials that use the 
multi-media functionality of mobile devices with applications such as QR codes may be 
due to any one or more of the following ‘incremental, fundamental, institutional, or 
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personal’ barriers that Ertmer (1999) describes as interfering with the adoption of new 
technologies (p. 48):  
 
 Figure 2: Ertmer’s (1999) Barriers to the Adoption of New Technologies 
With the rapid advancements in mobile hardware technology over the past 15 
years and the subsequent development of thousands of software applications for use with 
these devices, it is unsurprising that teachers might not have been able to experiment with 
scanning technology.  If teachers could be trained in the effective use of a simple and 
flexible technology like QR codes, all of the potential problems listed in the table above - 
except for ‘outside constraints’- could be greatly reduced.  This final barrier might also 
be overcome if the school administration and parents were convinced of the educational 
benefits of a new technology after witnessing its use. 
Given the untapped potential of QR codes to facilitate the integration of digital 
and paper resources, the lack of research in this transmedia approach in K–12 foreign 
language settings, and the challenges of introducing new technologies to practicing 
teachers, this study was undertaken.  The design centered on individually training a small 
 
 
 
Barriers to 
the Adoption 
of New 
Technologies 
lack of awareness of the capabilities 
need for specialized training 
low self-efficacy in experimenting with new application 
outside contraints such as school or parental limitations 
concern for alignment with current pedagogical methods 
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number of middle-school Spanish teachers in the use of QR codes, in order to determine 
the barriers and benefits to this method of using QR codes for the delivery of digital 
audio content outside of the classroom that could enhance the teaching and learning of a 
foreign language. 
Purpose 
The purpose of this study was to investigate how feasible it is for middle school 
teachers of a foreign language to create and use QR codes that link to audio resources as 
a way to enhance learners’ access to materials that may aid in the acquisition of listening 
comprehension proficiency. 
Although QR codes have been successfully implemented in the business and 
marketing contexts since the early 1990’s (Shin, Jung, & Chang, 2012), they are a 
relatively new pedagogical tool, so there are few studies regarding their use to help 
students access academic support materials.  Some educators have studied the use of 
specific applications that are designed to be accessed via QR code, such as customized 
software to help students practice new skills in English (Liu, Tan, & Chu, 2010) or a 
game-like interface designed to work in conjunction with a science field trip experience 
(Kamarainen, et al., 2013).  Others have focused on QR code use as a classroom activity 
in language arts or ESL contexts and found inconclusive results (Arikan & Ozen, 2015; 
Chen et al., 2011).  Recommendations in the findings of several studies include a need for 
further investigation into the transmedia approach that allows for connection to audio 
supports (Law & So, 2010; Leahy, 2013; Crompton, LaFrance & van ‘t Hooft, 2012). 
10 
 
 
Context 
This study involved the cooperation of eleven middle school teachers of Spanish 
as a foreign language.  The research process followed a modified ‘instructional systems 
design model’ (Dick, Carey, & Carey, 2008) in which first the needs of the teachers and 
learners were established, and second this information was used as the basis for the 
design of the subsequent training on using QR codes to access audio materials.  The study 
was conducted in four phases: 
1. a needs analysis in which each of the teachers provided information about 
their teaching practices and context 
2. a customized professional development training session in which the 
researcher met with the teachers individually to demonstrate the creation and 
use of the audio QR codes 
3. a formative (preliminary) try by the teacher of the QR audio codes with the 
students after which the implementation was discussed with the researcher in 
order to reflect on the process and determine any needed adjustments 
4. a final implementation by the teacher of a QR audio code activity with the 
students, which was followed by an interview designed to elicit the positive 
and negative features of this particular technology in the foreign language 
learning context 
11 
 
 
 
Figure 3: Modified Instructional Systems Design steps (Dick, Carey & Carey, 2008) 
 
Phase 4: Summative Trial and Interview  
The teacher assigned an additional final audio QR code homework activity with any 
needed revisions, and then met to discuss the results and process with the researcher. 
Phase 3: Formative Trial and Reflection 
The teacher constructed and used an audio QR code homework activity with the 
students.  The researcher contacted the teacher after the formative trial of the QR 
activity to gather information and offer suggestions for improvement in the next 
attempt. 
Phase 2: Professional Development Training 
The researcher designed a customized professional development script and met with 
each teacher individually to conduct a training on creating audio QR codes. 
Phase 1: Needs Analysis 
The researcher sent out a survey to the classroom teacher to gather information about 
instructional goals, context, and learners. 
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The results of the survey, in addition to informing to the design of the 
professional development, were analyzed to examine similarities and differences in 
learning contexts.  Blank copies of all materials that the teachers created and distributed 
to the students with audio QR codes were collected and compared both with the original 
templates that were offered as suggestions by the researcher, and also across classrooms 
to examine the different ways in which teachers used the QR codes to support listening 
comprehension.  Transcripts of the interviews that took place after the formative and final 
trials of the QR activities were coded in order to facilitate a content analysis on the 
experience of the foreign language teachers when using this new technology.  A full 
description of the methodology, including the data collection instruments, timeline, and 
analysis procedures, is included in Chapter 3.   
Research Question 
The question that guided this study was: What are the benefits and barriers to 
using Quick Response (QR) codes, that link to audio resources, as a means by which to 
support students’ listening comprehension skills in the beginning stages of foreign 
language acquisition? 
Significance of the Study 
Discovering the most effective ways in which audio resources can be effectively 
accessed by learners outside of the classroom will inform the practice of current and pre-
service teachers of modern foreign languages.  The increased ability of teachers to 
develop and assign listening comprehension exercises as homework could allow them to 
devote more instructional minutes to communicative activities in the classroom that are 
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essential to the development of oral proficiency.  The findings may be generalizable to 
the teaching of foreign languages other than Spanish, and to learners at different stages of 
language acquisition.  The analysis of the barriers and benefits to using QR codes as links 
to audio resources might also inform the practice of teachers of other school subjects 
interested in using this technology to create transmedia links to Internet resources, such 
as video or online reference text to support learning in mathematics, language arts, 
science, or social studies.   
The design of the study itself, with an educational technology specialist creating a 
customized training solution for a classroom teacher and providing encouragement and 
support during the initial implementation of the new tool was meant to serve as a model 
for effective K–12 professional development in the use of emerging technologies.  The 
procedure for the introduction of the new technology, including the needs analysis, 
personalized training, and formative and final trials, can be reproduced by other 
researchers or instructional designers in different educational contexts.   
Researcher Qualifications  
 The primary investigator for this study has interest and experience in both the use 
and instruction of educational technologies, as well as a background in foreign language 
instruction and acquisition.  The PI is a learner of German, French, and Spanish as a 
foreign language, and Danish and Russian as a second language (in an environment 
where the language is spoken as the regular medium of communication), and has 
therefore experienced a variety of formal and informal methods for increasing listening 
comprehension skills, both in and out of a classroom setting.  The PI has a Master’s 
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Degree in Cultural Diversity/Curriculum Reform, with a specialization in adult learners 
of English as a second language, and taught English as a foreign language in Russia for 
one year and ESL in a variety of contexts to older learners (ages 14–adult) for four years.  
The PI also taught an online course on language acquisition and development (40 
versions over seven years) via the University of San Diego to practicing K–12 teachers in 
the state of California who were required to earn the Cross-Cultural, Language, and 
Academic Development (CLAD) certificate.   
 Since entering the field of instructional technology in 1997, the Primary 
Investigator has taught technology applications to students of all ages, including ten years 
of instruction for students in grades K–8.  During this time teaching in public and private 
schools, the Primary Investigator was also responsible for mentoring colleagues in 
educational technologies, leading professional development workshops, and presenting at 
conferences.  The PI then entered a doctoral program in Educational Media and 
Technology in 2007, and has been teaching college courses at the graduate and 
undergraduate levels in instructional technology to pre-service teachers since 2008.   
 This combination of a background in language learning and teaching, with a 
knowledge of best practices for instructional design, qualified the PI to perform the needs 
analysis, and then to design and deliver the professional development training to the in-
service middle school Spanish teachers. 
Conclusion 
This chapter presented the rationale for conducting a study on the potential for a 
new technology to help foreign language teachers at the middle school level deliver audio 
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content to students outside of the classroom for listening comprehension practice.  The 
new technology of Quick Response (QR) codes was chosen as having the most potential 
to help teachers of foreign languages bridge the gap between paper and digital audio 
resources in what is known as a transmedia approach.  Through a qualitative analysis of 
the collected data from the needs analysis survey, teacher-created materials, trainings, 
and interviews, the primary researcher hoped to elicit common benefits and barriers to 
using Quick Response (QR) codes that link to audio resources as a means by which to 
help grow students’ listening skills in the beginning stages of foreign language 
acquisition.  
16 
 
 
CHAPTER 2 
Review of the Literature 
 
 
Introduction 
 This review of the literature will expand upon the themes introduced in Chapter 1, 
to provide a more thorough examination of the relevant research that informed the design 
of the study on audio QR codes in foreign language teaching.  It is comprised of four 
major content areas: (1) listening comprehension in foreign language teaching and 
learning (2) audio-only materials to decrease extraneous cognitive load (3) an overview 
of technology to support recorded audio materials in language learning and (4) quick 
response codes that link to audio resources in a transmedia approach. 
Selection of Research  
The literature in this review of how audio materials have been used to support 
language acquisition was chosen according to the following inclusion and exclusion 
criteria.  All books and journal articles were written in English.  Some sources for the 
theoretical information on language acquisition theory, cognitive load, and listening 
comprehension date to the 1980’s and 1990’s, but all studies related to the use of 
technology to record and distribute audio materials are dated from the year 2000– 2016 in 
order to reflect the most recent advances in hardware, software, and network 
infrastructure.   
The journal articles were selected from databases through two institutions of 
higher learning, the Education Resources Information Center (ERIC), and the Association 
for the Advancement of Computing in Education (AACE) digital library.  Every effort 
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was made to choose studies from peer-reviewed journals, with only one instance 
(Dourda, et al., 2012) of an un-published paper from conference proceedings included in 
the section on previous QR code research.   
Originally the selection criteria included the use of audio materials only in middle 
and high school settings, but the scarcity of studies (especially those with audio accessed 
via mobile, and QR code use) necessitated the inclusion of studies performed in higher 
education settings.  Similarly, the original criteria for studies involving language learning 
excluded those centering on second language acquisition, but this decision was revised 
when searches revealed a lack of studies related to audio materials in foreign language 
acquisition to include both L2 and FL learning.  While there were no set exclusion 
criteria for methodology, the included studies on audio support for language learning are 
all either qualitative or mixed-methods studies, so as to contain data on user experience 
(teacher and/or student) that could better inform the design of this research study as 
described in Chapter 3. 
Listening Comprehension in Foreign Languages 
Theoretical Development. 
Over the past century, there have been a series of pedagogical shifts in the field of 
foreign language instruction, some grounded in research and theory, and others in 
response to changes in educational and societal contexts.  Brown (2000) categorizes these 
differing approaches as behaviorist, nativist, and functional.   
Behaviorist methods, such as the Audio-lingual Approach, centered on the 
learners’ production of correct responses to stimuli, and reinforcement of such responses 
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to written and spoken utterances.  This method combined structural linguistic theory with 
ideas from behaviorist psychology (Brown, 2000; Richards & Rodgers, 1986).  Practice 
and repetition of prepared materials were the primary classroom activities, turning L2 
acquisition into a logical and systematic process.   
While teaching methods and materials based on behaviorist principles continue to 
be used in language learning contexts today, research starting in the 1960’s on brain 
processes that take place during learning (Bransford, et al., 1999) added another layer of 
understanding to how people acquire first and second languages.  The nativist approaches 
based on this research stressed the importance of linguistic input and how it was used and 
filtered through a person’s innate, internalized system of language, or ‘language 
acquisition device’ (Brown, 2000, p. 24).  Learners are exposed to examples of written 
and auditory examples of the target language that are designed to be at a comprehensible 
level.  This ‘comprehensible input’ is designed to be slightly above their existing 
proficiency level with the L2, such as in Krashen & Terrell’s (1983) Natural Approach.  
In the Natural Approach, students in the early stages of language acquisition are 
encouraged to listen without pressure to speak or write the second language, much in the 
same way that toddlers learn a first language (Brown, 2000, p. 108).  This idea was 
further extended into a technique called ‘Narrow Listening’ in which foreign language 
teachers provide short audio excerpts of native or advanced speakers of the target 
language discussing a topic of interest to the learners (Dupuy, 1999; Krashen, 1996; 
Krashen, et al., 2004).  Ideally, linguistic input that is at, or slightly above, the learner’s 
current level of understanding will be “utilised by their developing internal grammatical 
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systems” and become usable ‘intake’ that is added to their existing schema to enhance 
their competency in the new language (Allright & Bailey, 1990, p. 120).   
Emerging in the 1980’s in conjunction with constructivist principles, functional 
approaches attempted to take into account both the cognitive and affective forces that 
influence the acquisition of language.  Acknowledging that people use language to “deal 
with the world, with others, and with the self,” teachers focused on communicative 
activities that required negotiated communication during language tasks (Brown, 2000,  
p. 27).  Vygotsky’s (1962/1986, 1978) work on providing scaffolding for learners while 
they engage in a socially-mediated process of language acquisition was also influential in 
the development of functional teaching methods.  
All three of these approaches remain in use in modern language learning settings 
(Berne, 2004).  Whether examples of the target language are called stimuli, input, or 
scaffolding, it is clear that teachers must carefully choose and expose students to 
accessible written and audio L2 models.  Learners in the early stages of language 
acquisition require “enormous amounts of listening experiences” in the target language 
which “need to be experienced aurally” as they are filtered through the phonetic, 
phonological, and morphosyntactical processors (Tschirner, 2011, p. 27).  In a review of 
the developments in modern research in foreign language listening comprehension, 
Vandergrift (2007) notes that while native language listeners are able to process auditory 
input with little conscious effort, learners of a second language “need to consciously 
focus on what they are listening to, and a large proportion of what they hear may be lost, 
given the speed of speech and the inability of working memory to process all the 
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information within the time limitations” (p. 193).  Students learning a foreign language in 
a classroom setting do not have access to the abundance of linguistic auditory input in the 
home and community that would be available to learners of a first or second language.  
As the limited time students spend in a foreign language classroom is “but a fraction of 
their overall learning day” (Evans, 2015, p. 12), there has been a call for more research 
into applications that would help foreign language learners have access to auditory 
resources in “independent learning settings” (Vandergrift, 2007, p. 199).   
Homework in Foreign Language Learning.   
A typical 45–60 minutes class session in middle school leaves limited time for 
foreign language teachers to present either live or recorded auditory examples of the 
target language.  The American Council on the Teaching of Foreign Languages (ACTFL) 
stresses the importance of time and exposure to the target language in their most recent 
document on Performance Descriptors for Foreign Language Learning, adding that 
foreign language educators “often face undue pressure and language learners may face 
unreasonable expectations when unrealistic language outcomes are set for achievement in 
short periods of instructional time” (2015, p. 12).  The ACTFL also recommends that 
learners spend meaningful time outside of the classroom engaged in activities with the 
foreign language, noting that even with regular classroom language instruction from 
grades 6–12, students can only be expected to reach an intermediate level of proficiency 
(pp. 12–13).   
Foreign language teachers can extend the amount of time that students are 
exposed to the sounds of the target language by assigning homework tasks that allow 
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them to hear and practice the FL in a variety of ways.  Results of studies into the 
effectiveness of homework completion in relation to growth in achievement by learners 
of foreign languages are limited and conflicting.  The researchers in one study even note 
that there is a ‘chameleon effect’ when examining homework research in foreign 
language contexts, as the association with achievement varies greatly with the “measures 
used and the level of analysis” (Trautwein, et al., 2009).  Another study by Chang, et al. 
(2014) found a positive correlation in student attitudes towards foreign language 
homework and achievement, but also that increased amounts of time spent on homework 
was associated with poorer course outcomes.  This inverse connection between time 
spent completing homework tasks and its influence on learning has been noted in 
research on homework in other school subjects (Bempechat, 2004; Epstein & Van 
Voorhis, 2001), and supports the idea that homework activities should be designed to be 
purposeful and short in terms of scope and time required for completion.   
Several areas in the literature on foreign language learning and homework stand 
out as requiring more investigation.  Wallinger (2000) recommends more research into 
extending class time by assigning homework to foreign language learners in all four areas 
of language skill acquisition (reading, writing, speaking, and listening), noting that 
traditional homework assignments are most often designed to develop only the skills of 
reading and writing.  Trautwein (2008) states that task-specific homework research has 
been neglected, and calls for more studies in areas where the ‘attractiveness of the 
assignment’ might have a positive influence on student emotions and therefore positively 
impact completion and achievement (p. 87).  As recently as 2014, Chang, et al. asserted 
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that apart from their research into how homework affects achievement in foreign 
language learning contexts, there were no previous studies that examined how “explicit, 
non-interactional reinforcement” would influence acquisition of a foreign language (p. 
1049).  Consequently, the investigation of novel, non-interactional ways for learners to 
gain exposure to the target language outside of the classroom may add to the knowledge 
base in these less-researched areas of FL listening comprehension. 
Audio-Only Materials and Cognitive Load 
Cognitive Load Theory.   
When designing recorded listening comprehension materials and exercises for use 
by students both inside and outside of the classroom, teachers must decide whether to use 
a video or audio-only format.  In determining whether the addition of visual clues to the 
language utterances is helpful or distracting for comprehension and retention, teachers 
should consider the implications of cognitive load theory and how it relates to the sensory 
modality in which the input is received.  Originally developed by Sweller (1998), 
cognitive load theory, or CLT, examines the cognitive processes by which information is 
transferred from the working memory to the long-term memory.  Sweller postulates that 
there are limits to what the working memory can process when tasked with unfamiliar 
information obtained through sensory channels, and identifies three types of ‘load’ that 
can add to or decrease the processing demand on the brain: intrinsic load, extrinsic load, 
and germane load.  In an updated account of developments in CLT research, van 
Merriënboer & Sweller (2005) explain the effects of intrinsic and extraneous loads:  
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Novel information must be processed in working memory in order to construct 
schemata in long-term memory. The ease with which information may be 
processed in working memory is a focus of CLT. Working memory load may be 
affected either by the intrinsic nature of the learning tasks themselves (intrinsic 
cognitive load) or by the manner in which the tasks are presented (extraneous 
cognitive load). According to the 1998 version of CLT, intrinsic cognitive load 
cannot be altered by instructional interventions because it is determined by the 
interaction between the nature of the materials being learned and the expertise of 
the learner. (p. 150) 
Germane cognitive load also relates to how new information is presented, and is 
described as the type of processing that occurs when new information is presented to 
learners in variable ways.  Although this type of presentation does increase cognitive 
load, it is seen as a positive in terms of instructional design because the variety of input 
may help the learner “construct cognitive schemata” that will lead to an ability to later 
transfer this information to new situations (van Merriënboer & Sweller, 2005, p. 161).   
The implication of these concepts on the development of instructional materials is 
that the way new information is presented to learners will have a strong influence on 
retention and later application.  The new input reaches learners through their eyes and 
ears, but the “visual and auditory working memory are partially independent” (van 
Merriënboer & Sweller, 2005, p. 150).   
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Figure 4: Sensory input received by auditory and visual channels   
When one of these channels becomes overloaded with sensory input (for example, 
if new information is presented in text and images that are both processed through the 
visual channel), the cognitive load increases and it becomes less likely that the new 
information will pass into the long-term memory.  Sensory input received from one 
channel can also add to the extraneous load and distract the learner from successfully 
processing input through the other channel; this might occur, for example, when a 
moving image requires so much visual focus that audio retention suffers.   
Multimedia Principles   
Building on Sweller’s (1998) ideas on reducing cognitive load, Mayer & Moreno 
(2003) applied several of his key CLT concepts to the design of multimedia materials for 
learning.  They present a simple definition of multimedia learning as “learning from 
words and pictures,” and suggest that instructional designers should have a goal of aiding 
meaningful learning, which will lead to students developing a deep understanding of 
material that can later be recalled and used to solve novel problems (p. 43).  They discuss 
Spoken Words 
Printed Words 
Images 
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ways to avoid cognitive overload by considering the amount of essential processing 
required to perform and make sense of a task, and the negative presence of distracting 
features that require incidental processing not directly related to learning (p. 45).  The 
term ‘weeding’ is described by Mayer & Moreno as the process of eliminating interesting 
but extraneous material that might interfere with the learning task (p. 46).  This might 
mean removing background music, images or animations not directly related to the 
content, or choosing either on-screen text or images (as opposed to both) that might 
compete for attention through the visual channel.  Thus, when designing multimedia 
materials, teachers must streamline the materials to avoid cognitive overload that will 
interfere with instructional objectives.  
Language Learning and CLT.   
In foreign language instruction, listening comprehension activities may have a 
variety of objectives, including the overarching goals of (1) understanding of spoken 
interpersonal communication and (2) an ability to derive meaning from spoken texts 
(ACTFL, 2015).  In order to achieve these objectives, learners must first have practice 
with auditory input of the FL that allows them to discriminate individual sounds, 
recognize new vocabulary (words and phrases) and grammatical structures, and interpret 
stress and intonation (Gomez Martinez, 2010).  Language learning is by nature a complex 
process with a high amount of intrinsic cognitive load (Shadiev, et al., 2015).  Anxiety 
among many learners about using the target language is also noted by Chen & Chang 
(2009) as likely to increase the cognitive load for learners.  Teachers must therefore 
decide carefully whether the inclusion of visuals in the materials they create for an 
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auditory task will facilitate listening comprehension skill, or whether the presence of 
moving or still images would instead add too much to the extraneous cognitive load.   
There are few studies on CLT in relation to listening comprehension, and the 
results of the existing studies do not show a consistently strong rationale either for or 
against the addition of visuals in learning materials.  In a study centered on cognitive load 
and multimedia materials in language learning, Mayer, Lee & Peebles (2014) found that 
college students of English as a second language performed significantly better on 
comprehension tests when an audio narration was accompanied by a video that gave the 
learners more clues to word meaning.  However, in another CLT study specifically aimed 
at discovering the effects of distraction on memory (both auditory and visual), 
Vredeveldt, et al. (2011) reported that having subjects close their eyes when presented 
with new information decreased cognitive load and led to better memorization, possibly 
because it caused the participants to create their own visualizations of the material.  Plass, 
et al. (2003) provided college students studying German as a foreign language with visual 
annotations of new vocabulary words, and found that for low-ability leaners, processing 
the verbal and visual information might “lead to insufficient cognitive resources for the 
construction of referential connections between the verbal and visual information” and 
note that, in agreement with multimedia design principles and CLT, providing the extra 
visuals “can potentially have deleterious effects” (p. 236).  In a study with pre-service 
English teachers, Coniam (2001) examined the role of audio and video in testing of 
listening comprehension skills.  The participants preferred the audio-only version of the 
test, stating that they found the video distracting and unhelpful in increasing 
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comprehension of the spoken text.  Rahmatian (2011) separated adult students learning 
French as a foreign language into two groups, with one receiving an audio-only transcript 
and the other viewing the same transcript in video form.  The results showed some 
benefits to the video in providing context for the learners, but also that in some cases the 
video was distracting and that the audio-only materials helped several students with 
concentration.   
Gaps remain in the understanding of how multimedia materials affect cognitive 
load and learning in all subject areas, but particularly in the realm of language learning.  
Coniam (2001) suggests that more investigation into the nature of the video itself is 
needed before conclusions can be drawn about its superiority or inferiority to audio-only 
materials.  Kalyuga (2012) notes the absence of studies on cognitive load in formal 
learning situations, specifically calling for more research into “how to use spoken text in 
instructional materials” (p. 156).  In 2003, Mayer & Moreno discussed future directions 
for research into minimizing cognitive load during learning, and cited the need to 
examine “the role of individual differences in visual and verbal learning styles in 
influencing cognitive overload” (p. 51).  Several studies center on the potential effects on 
cognitive load when adding written text as a visual, but do not discuss the impact of 
moving or still images combined with audio narration on retention (Shadiev, et al., 2015; 
Leveridge & Yang, 2013).   
This study aimed to explore the use of audio-only materials for foreign language 
listening comprehension exercises as a technique to lessen the distractions of extraneous 
visual information and therefore increase concentration while decreasing cognitive load. 
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The following section reviews the ways that audio materials for language instruction have 
been created and disseminated by teachers for use both in and outside of the classroom.   
Technology to Support Recorded Audio Materials 
Recorded Audio in Language Labs.   
In a comprehensive review of the history of language labs in foreign language 
instruction in the United States, Alexander (2007) highlights both the technical advances 
and theoretical changes that influenced the way that these learning spaces and associated 
technological resources evolved.  Although recording and playback of the human voice 
was possible even before the turn of the 20th century, Alexander credits the breakthroughs 
in technology, such as portable radios and recordable cassette tapes, in the 1950’s and 
1960’s as the turning point for the use of recorded audio in military and school language 
labs as a regular part of instruction (pp. 2–3).  He goes on to discuss the diminishing use 
of foreign language listening labs in the 1970’s and 1980’s, despite continuing advances 
in technologies, as a result of teachers adapting more constructivist-based, 
communicative approaches to language teaching.   
This shift away from requiring students to listen to audio recordings in dedicated 
language labs is also noted by McDonough (2001) as occurring in the early 1980’s, when 
school pedagogy evolved from the transmission method of education to a model in which 
social and environmental influences were seen as having a critical impact on learning (p. 
76).  Parallel to the changes in educational contexts were the advances in microprocessor 
technology that increased the functionality and decreased the cost of desktop computers, 
thereby prompting school administrators to purchase “vast amounts” of computers by the 
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1990’s (Cuban, 1986; Cuban, 2001, p. 72).  With the availability of professionally 
produced educational software on compact discs (CD-ROMs), foreign language audio 
resources moved out of spaces designated solely as language labs and into multi-purpose 
computer labs and classrooms (Chan et al., 2011, p. 12).  The pedagogical technique of 
‘computer-assisted language learning’ (CALL) emerged to support second language 
acquisition (such as the teaching of English as a second language) and foreign language 
instruction in K–12 schools (Otto & Pusack, 2009).   
Audio on the Internet   
With the development in the 1990’s of the Internet, a new means by which to 
access and share audio resources for language learning came into use.  By the early 
2000’s, the Internet evolved into what is now termed “Web 2.0,” or ‘the read-write’ web; 
which provided language teachers and learners access to prepared and authentic examples 
of the target language (Rosen & Nelson, 2008).  Online resources have expanded since 
that time and now offer multiple ways for learners to access audio and video samples in 
the new language, including: professionally developed language-learning web sites, user-
created YouTube videos, multi-media in wikis and blogs, social media sites, and 
communicative web applications such as Skype and Google Hangouts (Chan, et al., 
2011).  While online resources are increasing, they do not always meet the needs of the 
learners or match well with the curriculum.  Although Web 2.0 functionality does allow 
for teachers to host their own materials, Godwin-Jones (2013) notes that online language 
learning materials are “often difficult for individual instructors to create themselves” (p. 
9).  
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Mobile-Assisted Language Learning with Audio 
Mobile learning has been defined as "learning across multiple contexts, through 
social and contextual interactions, using personal electronic devices" (Crompton, 2013, 
p.3).  There is great potential to use mobile technologies as learning tools; Rikala (2012) 
proposes that ‘at best, mobile technologies facilitate learning outside of the classroom, 
and learning materials are no longer limited to textbooks’ (p. 1).  Mobile phones combine 
always-on connectivity with a barrage of functions that increasingly are turning them into 
‘proxies’ for computing machines such as laptops and tablets (Pahalov, 2014, p. 5).  Cell 
phones have been widely adopted by the public for communication purposes since the 
1990’s, but it was not until the arrival of ‘smartphones’ that “emerged as hybrids of 
PDAs (Personal Digital Assistants) and mobile phones the early 2000’s and exploded 
onto the world scene after the release in 2007 of Apple’s iPhone” (Woodcock, et al., 
2012) that they became more accepted as learning tools.   
Smartphone ownership has been increasing steadily over the past few years, with 
a recent study by the Pew Internet Research Center estimating that 73% of U.S. teenagers 
(ages 13–17) already own their own mobile, Internet-capable device (Lenhart, 2015).  
Interestingly, the lack of access to technology and the Internet no longer seems the 
correlate with lower socio-economic status; Madden et al. (2013) state that teens “who 
fall into lower socioeconomic groups are just as likely and in some cases more likely than 
those living in higher income and more highly educated households to use their cell 
phone as a primary point of access” to the Internet (p. 8).  Statistics from the Lenhart 
study also included breakdowns by race/ethnicity, with results indicating that “African-
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American teens are the most likely of any group of teens to have a smartphone, with 85% 
having access to one, compared with 71% of both white and Hispanic teens” (Lenhart, p. 
2).  Naismith (2005), in considering the use of smartphones as learning tools, notes that 
teens usually “keep them at arms reach” so they are readily available for “capturing and 
communicating” experiences via the built-in multimedia capabilities: taking still images 
and video, or recording and playing audio (p. 7).   
Mobile-assisted language learning (MALL) techniques have been used with 
varying degrees of success over the past ten years, with podcasting as the traditional 
choice for the delivery of audio materials (Rosell-Aguilar, 2013; Hoven & Palalas, 2011; 
Aqib & Asim, 2012).  In alignment with the research above on the need for additional 
target language input for early-stage learners, Abdous et al. (2012) note that “language 
learning has been identified as one of the disciplines most likely to benefit from 
podcasting’s integration and use” (p. 45).  In this technique, teachers record and upload 
audio content to an Internet server, and students subscribe to the podcast via ‘Really 
Simple Syndication’ (RSS), which enables them to automatically receive updated content 
when they connect their mobile devices to the Internet.  Unfortunately, podcasts are 
somewhat difficult and time-consuming for teachers to produce.  In a study involving 
podcasting in an institution of higher learning, Middleton (2009) notes that the faculty 
members did not regard the “RSS model of distribution” as useful (p. 153), and that both 
students and faculty had concerns about the amount of technical expertise required to 
create and access the podcasts.  In Burston’s (2013) examination of MALL studies, the 
following contradictory results of podcasting use in second and foreign language contexts 
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emerged over the 23 studies that specifically involved podcast use:  a positive attitude 
toward mobile access to the materials, but then a strong preference to access the content 
via desktop computers rather than mobile (.mp3 or cell phone) devices.  The impact of 
listening to the podcast on language acquisition and/or grades in formal classes was 
inconclusive in most of the studies, prompting almost all of the authors to call for more 
research into ways to produce and use supplemental audio materials effectively in 
language learning contexts.    
In summary, there is a need to experiment with additional ways for students to 
retrieve audio materials hosted on the Internet.  Mobile technologies are emerging as the 
primary way that middle and high school students connect to the Internet, with 91% of all 
U.S. teens reporting that they use mobile devices for Internet access, and 94% of these 
“mobile teens” going online at least daily (Lenhart, 2015, p.2).  Additionally, such online 
instructional audio materials should be relatively straightforward for language teachers to 
create and disseminate, without the need for specialized hardware resources, expert 
technology skills, or excessive time.  Godwin-Jones (2013) advises that language 
teachers must acknowledge that technology is becoming an “integral aspect of current 
language pedagogy” and therefore must look at a variety of options to find out which are 
most helpful to student learning (p. 15).  One such emerging technology that may address 
both the issues of learner access and teacher ease of creation is a “quick response code” 
that can link to audio resources hosted on the Internet. 
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Quick Response (QR) Codes 
Industry Development and Use 
As noted in Chapter 1, quick response codes, hereafter called QR codes, have 
been used in industrial applications since the mid-1990’s, when they were developed in 
Japan to assist in the identification of manufacturing parts (Shin, et al., 2012).  Liu, et al. 
(2010) note several advantages of 2D bar codes (such as QR codes), over traditional 1D 
bar codes (such as those scanned for UPC information), including: their abilities to 
contain a much greater amount of information, the speed at which information is decoded 
when scanned, and the fact that decryption software to read the information stored in QR 
codes is either pre-installed or easily accessible via downloaded applications on most 
consumer mobile devices (p. 38).   
 
Figure 5: 1D and 2D bar codes 
QR codes have been gaining in popularity and use, now appearing frequently on 
transportation tickets, business cards, and tags for tracing livestock and agricultural 
products.  Apart from identification purposes, QR codes can be used to allow consumers 
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quick access to multi-media materials.  Product instructions may include QR codes that 
link to additional video or audio examples, and QR codes included in any form of print 
advertisement can route consumers instantly to a product web site (Law & So, 2010; Shin 
et al., 2012).  QR code use has recently expanded into the medical arena, as doctors in 
some institutions can scan a QR code on a wristband and gain instant access to a patient’s 
medical records and history (Mersini, et al., 2013).   
Creating and Scanning QR Codes.   
QR codes are easy to create using a growing number of free web applications, 
such as qrcode.com, kaywa.com, qrstuff.com, and qr-code-generator.com.  These sites 
allow users to produce QR codes and then download the finished barcode to print or 
embed into documents.  The QR code can be set to link to different types of content, 
including a traditional URL that will take the user to an Internet page, a virtual coupon, 
an audio file (.mp3), or a social media account.  Once the destination or type of content is 
entered, the creator of the QR code clicks one button to make the 2D barcode appear, and 
can then either download or embed the finished image into a document or web site.   
 
Figure 6: Options for linking to content when creating QR codes 
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In order to decode the information embedded in the QR code pattern, the user 
must possess a device that contains a camera, and has either a built-in capability to use 
the camera as a scanner or the ability to download an application specifically designed for 
scanning QR codes.  These applications are readily available for the major developer 
platforms of Apple and Android, with a recent query resulting in more than 100 free 
options for QR scanning applications on each platform.  After opening the application 
and scanning the QR code, the user is taken instantly to the content via an Internet 
browser or another built-in function of the mobile device, such as a media player or text 
display.  Although the speed at which the information is brought to the mobile device 
after scanning varies depending on the stability and strength of the wi-fi or cellular data 
connection, the actual decoding of the information embedded within the QR code itself 
takes only an average of 23 micro seconds (Liu et al., 2010).   
Transmedia Materials and Use in Educational Contexts 
Burns (2016) uses the term ‘scannable technology’ to describe the “interaction of 
mobile devices and a trigger image” that allows users to connect with content (p. xv).  
While this term refers to the components needed to encode and then decode the target 
information, the actual process of moving between paper and digital resources is known 
as ‘transmedia navigation’ (Cohen, et al, 2012; Leone & Leo, 2011).  Several researchers 
note the practicality of using mobile phones as a bridge between the “analog and digital 
worlds” (Baik, 2012), observing the availability and flexibility of both paper and Internet 
site resources (Chao & Chen, 2009).  The paper starting point that contains written 
information and trigger images, such as QR codes, has even been described as a kind of 
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‘nuclear’ text from which users can access other linked ‘intertexts’ via their mobile 
devices (Abascal, 2015).  These linked resources can be designed or chosen from a 
variety of media options to best accompany and illustrate the textual information; for 
example, a video might make a scientific explanation more accessible, an audio recording 
of a speech could enhance meaning through intonation and inflection, or a simulation or 
virtual manipulative could be linked to a mathematical problem as an aid to problem-
solving.  With careful instructional design, each new linked resource makes a “distinctive 
and valuable contribution to the whole,” as the “transmedia story unfolds across multiple 
media platforms” (Abascal, p. 2).   
Transmedia materials may offer advantages over those that require students to use 
a single prescribed instructional medium for a given task.  Worksheets and books with 
transmedia links to outside content can provide options for learners to easily explore their 
choice of resources in various formats.  This student-centered approach appeals to those 
with different learning styles or preferences.  Adding transmedia links also allows 
teachers to differentiate instruction for learners with a wide variety of cognitive, physical, 
or behavioral needs (Leone & Leo, 2011; Cohen, 2011).  By providing opportunities for 
student choice and presenting content in formats that can be accessed through different 
modalities, teachers align their pedagogical practice with the recommendations in the 
Universal Design for Learning framework (Center for Applied Special Technology, 
2015).  Cohen suggests that teachers consider building “T-books” (transmedia books) that 
contain pages at the end with templates that students can use to build working models 
(for example, a set of working gears), and QR codes linked to videos within the text 
37 
 
 
showing how to construct the models and demonstrating the learning concepts.  This kind 
of interactive resource is not only engaging, but it allows students to use higher order 
thinking skills, including creativity, when processing new information. 
Transmedia materials can be also be used in authentic contexts for situational 
learning.  Kamarainen, et al. (2013) set up triggers at a center for ecology studies and 
instructed students to scan them to retrieve additional information and instructions for on-
site tasks during a field trip.  Adkins, et al. (2013) placed QR codes linking to videos 
showing the correct way to perform physical movements near the associated exercise 
stations during a physical education class.  In another outdoor education context, Lai et al 
(2013) performed a study in which students walked around school grounds with a map 
indicating the location of QR codes that they could scan to connect to Internet resources 
about the local wildlife and culture.   
Law & So (2010) point out that a key benefit of QR codes is that they allow for 
independence from both the location and time constraints of traditional schooling, and 
suggest that QR codes be used more widely in informal learning contexts (p. 87).  
Transmedia materials can enable the kinds of “untethered” learning experiences that 
Evans (2015) claims 21st century learners themselves envision: “technology-enabled 
learning experiences that transcend classroom walls and that aren't limited by traditional 
print or location-dependent resources” (p. 14).   
Transmedia using QR Codes for Language Learning 
Recent studies involving QR codes in first and second learning language contexts 
are showing promising results in higher education contexts.  Chen et al. (2011) conducted 
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research with Taiwanese university students studying business English.  The students 
used QR codes to display scaffolded questions dispersed through texts that were meant to 
enhance reading comprehension.  Leone & Leo (2011) designed QR codes linking to a 
variety of sources, such as audio dialogues and videos, as supplements to classroom 
activities in a refresher English course for Italian teachers of EFL.  In another study 
conducted with university EFL students, QR codes linked students to a server with 
language learning software meant to be accessed via mobile phones (Liu, et al., 2010).  
User reaction to the QR codes and supplemental materials in these studies was positive, 
though there were some scanning and wi-fi technical issues that made access difficult 
sporadically.  Improvements in infrastructure and mobile devices in the past five years 
have led to advances in the speed and coverage of wi-fi networks that would likely negate 
these problems if the studies were replicated today.   
Studies involving QR codes and K–12 first and second language learners are 
scarce.  Arikan & Ozen (2015) examined the use of QR codes to help fourth grade 
students in a Turkish private school for learn new vocabulary words in English.  Students 
scanned QR codes during class time and were shown videos and textual explanations 
related to the new vocabulary.  These learners showed a statistically significant increase 
in recognition of the vocabulary when pre-intervention and post-intervention test scores 
were compared.  Interestingly, the teacher in the study chose not to continue the use of 
the QR code supplements after the study despite the student engagement and increase in 
learning, because of the perceived barriers of time needed to complete the activities and 
distraction by the students in the class causing management issues (p. 550).  In a study 
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with primary and secondary students in Finland, Rikala & Kankaanranta (2012) looked at 
students performing tasks enhanced with QR codes in a variety of subjects and contexts, 
including scavenger hunts in the school hallways, physical education exercises, and 
collaborative research projects involving heavy first language use.  The results of the 
study showed similar interest and engagement in the transmedia materials by the 
students, but again negative feedback was reported on the part of the teachers related to 
both the time required to set up the tasks and the technical problems that some students 
encountered when some of the multimedia resources did not play correctly on their 
devices.  Dourda, et al. (2012) designed a game-based environment in which Greek 
primary school students studying English as a foreign language used QR codes to link to 
‘hints’ that would further their progress while they learned English.  They also found 
improved academic achievement and engagement on the part of the students, and praised 
the fact that teachers with no specialized technical knowledge were able to design the 
activities.  In an examination of the possibilities for QR codes to enhance literacy 
instruction for native speakers in middle school, Stuart, et al. (2014) discuss how students 
recorded audio book reviews through the web site Vocaroo and added the corresponding 
QR code to the cover of school library books.  No studies were found involving listening 
comprehension activities that were accessed via transmedia materials for middle or high 
school students.   
Mobile, Transmedia, and Listening Comprehension 
Leone & Leo (2011) noted positive impacts on the “integration of paper-based 
and digital learning material through QR code” (p. 338) and state that little literature is 
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available about this integration of the two media and their potential to help language 
learners (p. 323).  The lack of studies centering on transmedia applications in language 
learning, and listening comprehension in particular, is not surprising, given the recent 
nature of the innovations in mobile hardware and software. 
Yet there are some in the field of language acquisition who admonish teachers 
and academics for not fully investigating the potential of the transmedia approach to 
designing learning materials.  Robin (2007) predicted almost ten years ago that hardware 
technologies already in use by students in their everyday lives could be utilized for 
foreign language listening comprehension activities.  He also noted the possible benefits 
to student control over audio delivery of instructional materials, pointing out that teachers 
could make better use of authentic materials if students had the ability and time to listen 
to samples repeatedly (p. 110).  Otto & Pusack (2009) note that language teachers have a 
tradition of embracing technological tools that were not designed specifically for 
instructional use and ‘discovering’ how they might enhance student learning (p. 790).  
Abascal (2015) writes that designers of instructional content are not “taking full 
advantage of transmedia,” especially in light of the growing numbers of students with 
access to mobile technologies (p. 16).   
Summary 
The inter-connectedness of our modern global society is reflected in the call by 
educational policy makers for K–12 students to graduate with competency in the ‘21st 
century skills’ of communication, collaboration, and cooperation in order to be successful 
in their future careers (Kay, 2010).  Godwin-Jones (2013) lays some of this responsibility 
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specifically on teachers of foreign languages, maintaining: “If we don’t focus on finding 
ways for language learning to be part of what has become an essential thread of our 
students’ lives today, we are unlikely to be successful in positioning our students for 
success in a multilingual, multicultural world in which language maintenance and 
language learning aptitude have become so important” (p. 16).  
A key aspect of foreign language literacy is being able to understand and respond 
to the spoken word in authentic contexts.  The literature above presents the possibility 
that instruction in listening skills can be extended through homework practice activities, 
and includes the assertions by scholars that this is a less-researched area in the field of 
foreign language instruction.  Sweller’s (1988, 2001) cognitive load theory provides a 
rationale for designing audio-only materials that facilitate a focus on and retention of new 
sounds, words, and phrases without interference from the visual channel.   
Such audio recordings can now be accessed quickly and easily by students using 
mobile technology to scan paper resources for trigger images, such as QR codes, that link 
to supplemental materials.  This relatively new technique of scanning links to multimedia 
content from paper or other physical objects is known as transmedia navigation.  
Investigation into the possibility of using transmedia materials for the enhancement of 
listening comprehension in foreign language learning is rare, and almost non-existent for 
middle and high school learners.  One benefit to this approach is the fact that most 
students in this 12–18 year old age group now already own, or have access to, mobile 
technologies that would allow for them to complete this kind of exercise outside of the 
classroom.  In 2007, Robin wrote, “in the immediate future — the next five to ten years 
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— the frontier in language learning and technology will not be found in what program 
does what better, but rather which students use off-the shelf technology to best facilitate 
their own learning in their own learning style (p. 109).  Looking into ways that students 
can be encouraged to use the multimedia capabilities of their smartphones and tablets 
may help in-service and pre-service language teachers start to view smartphones as 
powerful tools for learning, instead of merely as distracting ‘toys’ or ‘entertainment 
devices’ (Kolb, 2008).   
This study aimed to address the research gap noted throughout this chapter, 
specifically how well QR codes can enable transmedia navigation, as a means by which 
foreign language learners can easily access audio excerpts outside of the classroom.  
Vandergrift (2007) calls for more research on exactly this combination of emerging 
technologies and FL listening pedagogy, writing, “How listeners use new technologies, 
the choices offered to the listener in accessing the text, and how the listener exploits those 
choices continue to be important avenues for research into listening comprehension in 
multimedia environments (p. 206).  The next chapter will present the design of the study 
that was meant to provide data to help answer the research question: What are the 
benefits and barriers to using Quick Response (QR) codes, that link to audio resources, 
as a means by which to support students’ listening comprehension skills in the beginning 
stages of foreign language acquisition?  
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CHAPTER 3 
Methodology 
 
 
Introduction 
This chapter will present the design and methodology of the study on teachers’ 
experiences using QR codes that link to audio resources as a possible way to support 
listening comprehension in foreign language instruction.  The first section contains a 
short review of some theoretical and practical considerations that influenced the format of 
the professional development training.  Next there is a recapitulation of the research 
question, followed by the full plan of inquiry, which consists of (1) information about the 
setting and participants (2) the stages of the study, including the instrumentation and 
procedures for data collection, and (3) the steps for the analysis of the collected data.  
Ethical considerations for the protection of the privacy and confidentiality of the 
informed participants are incorporated into the explanation of the plan of inquiry.    
Professional Development with Emerging Technologies 
Transformative Use of Technology and SAMR 
In a recent case study of a small number of teachers using emerging technologies 
(including QR codes) to support language learning, the researcher warns that only 
professional development that takes “into account teachers’ personal experiences with 
technologies and provide opportunities to reflect critically on their digital mindsets, and 
examine and challenge their dominant assumptions” will lead to more creative use of new 
technologies and the potential to expand approaches to language teaching (Tour, 2015, p. 
136).  This kind of transformational use of technologies is identified as ‘redefinition’ in 
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Puentadura’s (2010) Substitution, Augmentation, Modification, and Redefinition 
(SAMR) model of technology adoption, in which the use of technology in educational 
settings is categorized into four levels:   
 
Figure 7:  Puentedura’s SAMR Model of Technology Adoption 
This model is recommended for use by instructional designers to evaluate how 
mobile technologies are implemented in language learning contexts to enable learners to 
undertake such ‘previously inconceivable’ tasks (Romrell, et al., 2014).  Before the use of 
emerging mobile technologies and applications, such as smartphones and audio QR codes 
can be studied, however, teachers must first be convinced of their potential to enhance 
learning and trained in their use. 
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Systems Approach Model 
Research into teachers’ classroom use of technology by Cuban (1986; 2001) 
explores the role that training plays in changing teachers’ practices.  Cuban (1986) notes 
that teachers will “alter classroom behavior selectively to the degree that certain 
technologies help them solve problems they define as important” (p.70), and that the lack 
of success in training teachers to use new technologies in the classroom may be because 
teachers ask “very different questions of new technologies than do administrators” (p. 
67).  Cuban (2001) expands upon this claim in a later study, noting that teachers are more 
likely to ask “practical questions about the details, logistics, and worth of new 
technologies in their classrooms” (p. 183). 
 In order to design a professional development training protocol that would 
address these issues of identifying individual teachers’ problems and possible solutions 
within their unique learning contexts, the Systems Approach Model (SAM) by Dick, 
Carey, & Carey (2008) was chosen as a framework for this study.  It is a systematic, 
outcomes-based approach in which the instructional designer performs a series of steps 
with the learner (in this case, the foreign language teacher) that eventually lead to the 
desired objectives.  Although the original SAM model was developed in 1978, the 
authors note that it has an “inherent ability to remain current by accommodating 
emerging technologies, theories, discoveries, or procedures,” and that it has been updated 
it to include ideas for application in constructivist environments (pp. xxi–xxii).  Other 
researchers continue to adapt and build upon the SAM framework, particularly in the 
realms of distance education and e-learning (Akbulut, 2007; Persico, et al., 2014).   
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One aspect of this approach that works particularly well in educational contexts is 
the way in which the learners are asked to evaluate the new skills, knowledge, or tools in 
a cycle of formative and summative trials.  A formative evaluation “is conducted while 
the program is still being developed” and provides data that can be applied to improve 
instruction (p. 381).  The summative evaluation is performed at the conclusion of an 
intervention, and involves judgment on “content, design, and feasibility” (p. 384).  In this 
study, the Spanish teachers assigned a trial version of the audio QR code homework and 
then reflected on the results of this first formative attempt before assigning a revised final 
summative audio QR code activity to the students.  Not only did this repeated attempt 
permit the teachers to gain more expertise at designing the audio QR code transmedia 
materials, but it also allowed for a better understanding of how well this emerging 
technology fit into their pedagogical practices.  
The table below lists the required SAM components in the left-hand column; the 
right-hand column explains how they were modified and implemented for the purposes of 
this study: 
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Systems Approach Model Study with Audio QR Codes 
Identify instructional goals 
Phase 1: The PI conducted a survey in which 
teachers provided information about their students, 
institutional setting, background in technology use, 
and learning objectives. 
Conduct instructional analysis 
Analyze learners and contexts 
Write performance objectives 
Develop assessment instruments Phase 2: Based on the results of the survey, the PI 
designed and delivered a customized professional 
development training protocol for each of the 
Spanish teachers. 
Develop instructional strategy 
Develop and select instructional 
materials 
Design and conduct formative 
evaluation of instruction 
Phase 3: The participating teachers assigned an 
audio QR code homework activity to the students.  
They discussed the implementation and results with 
the instructional designer (PI), who then offered 
suggestions for the final activity. 
Revise instruction 
Design and conduct summative 
evaluation 
Phase 4: The participating teachers assigned one 
more audio QR code homework activity, and then 
met with the PI to reflect on the barriers and 
benefits to audio QR codes as a means by which to 
support listening comprehension. 
Table 1:  Systems Approach Model (Dick, Carey, & Carey, 2008) and modification 
Each of the four phases planned for this study is explained in greater detail below, and is 
accompanied by the data collection instruments. 
Recapitulation of the of the Research Question 
The following major research question the drove the study was: 
What are the benefits and barriers to using Quick Response (QR) codes that link to audio 
resources as a means by which to support students’ listening comprehension skills in the 
beginning stages of foreign language acquisition? 
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Participants and Setting 
Participants 
In order to eliminate as many variables as possible that could influence the results 
of the data collection and analysis, the technique of purposeful criterion sampling was 
employed to recruit eleven study participants with similar characteristics working in 
typical educational settings (Patton, 2002, p. 238).  The proposed study involved the 
cooperation of middle school teachers of Spanish as a foreign language.  The other 
selection criterion for taking part in the study was a pre-existing interest on the part of the 
Spanish teachers in the use of emerging applications and mobile devices as learning tools.  
No prior use of such technologies by the teachers was required, nor was any pre-
determined level of technical expertise. 
The sample size of eleven participants to take part in the study was determined to 
be sufficient to reach saturation in the data for two reasons.  The first consideration was 
that the population to be sampled in this study was relatively homogenous.  The teachers 
were all recruited from middle school settings within a 100-mile radius, and were 
teaching the same target language to students within a limited age range.  The second 
factor affecting the size of the sample population was the relatively ‘modest claims’ 
explored in this study (Mason, 2010).  While the results may be generalizable to other 
areas of Spanish instruction and possibly to the teaching and learning of other modern 
foreign languages, this study focused on one specific type of emerging technology (the 
QR code) and its possible use only for listening comprehension activities in the same 
target language.  
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The study participants were selected from publicly-available faculty lists of 
regional public and private middle schools.  Colleagues at the institution where the PI 
currently teaches also provided access to contact information of former students and other 
educational professionals in the region who were actively teaching Spanish at the middle 
school level.  An introductory contact by e-mail was sent to teachers of Spanish who 
instruct students in the first and/or second year of study; in the region of the proposed 
study, this level of instruction generally occurs in the 7th and 8th grade at a middle school.  
Any teacher who showed an interest in participating was then sent a more detailed 
explanation of the study procedure, including the full consent form and the condition that 
the most senior building-level administrator provide authorization for the teacher to take 
part in the research.  The teachers learned through the information provided in the e-mail 
and consent form that no student work was to be collected, and that the PI would not be 
visiting the classroom when students were present, thereby eliminating the need for 
assent or consent to be collected from their students.   
Setting 
Spanish was chosen as the target language in this study because it is the most 
widely studied foreign language in United States; enrollment in the state in which the 
research took place was approximately 60,000 students in 2013, with the next closest 
studied language of French at only one third of this total at approximately 20,000 learners 
(Modern Language Association, 2013).  The researcher had no contact with students; no 
classroom observation, interviews, surveys, or focus groups were conducted, and no 
student work was collected.  Some teachers chose to meet at the middle schools for the 
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training and final interview during a non-instructional time, and others chose an off-
campus location as a meeting place.  Only general information about the middle school in 
which the teacher worked, including the number of students in the class and available 
instructional and technological resources, was required to answer questions for the needs 
analysis.  Additional demographic information about the schools and student population 
was obtained by the researcher from publicly-available ‘school report cards’ web sites 
sponsored by the state department of education.  Entry to the setting was secured by 
obtaining permission from the highest-ranking building administrator before any data 
collection took place. 
Ethical Considerations 
The researcher, who completed all required training for working with human 
subjects, first obtained permission to conduct the study from the Institutional Research 
Board at the degree-granting institution to which she is affiliated.  The participants were 
asked to sign an informed consent document that explained the nature of the study, the 
procedure for ensuring anonymity, that participation was voluntary, that they could 
withdraw from the study at any time, and how the data from the study will be stored 
securely (see Appendix F).  The informed consent form also explained that there was no 
inherent risk in the study other than the potential for loss of privacy, and that there were 
no guaranteed benefits to participation.  The principal or highest-ranking administrator of 
the building in which each teacher works was asked to provide oral consent allowing the 
teachers to take part in the study.  The teachers who participated in the study received a 
gift certificate to an online vendor at the conclusion of the study, which would have been 
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available regardless of whether or not they were able to participate fully in all aspects of 
the research. 
Plan of Inquiry 
Overview 
As introduced in Chapter 1, the study was conducted in four phases.  Each of the 
phases involves contact between the PI/instructional designer and the Spanish teacher, as 
illustrated in the following figure: 
 
Figure 8: Phases of the study 
Phase 4: Summative Trial and Interview  
The teacher assigned an additional final audio QR code homework activity with any desired 
revisions, and then met to discuss the results and process with the researcher. 
Phase 3: Formative Trial and Reflection 
The teacher constructed and used an audio QR code homework activity with the students.  The 
researcher contacted the teacher after the formative trial of the QR activity to gather information 
and offer suggestions for improvement in the next attempt. 
Phase 2: Professional Development Training 
The researcher designed a customized professional development script and met with each teacher 
individually to conduct a training on creating audio QR codes. 
Phase 1: Needs Analysis 
The researcher sent out a survey to the classroom teacher to gather information about instructional 
goals, context, and learners. 
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Phase 1: Needs Analysis.   
Professional development that is closely matched with the needs of the 
participants in a particular context is not only more appealing and relevant, but is also 
more likely to lead to changes in teachers’ beliefs and behaviors (Van Duzor, 2011).  
Kopcha (2010) describes the needs analysis phase of a SAM professional development 
process for technology integration as a time during which the instructional designer can 
start to take on a mentoring role, while gathering information on the teacher’s current use 
of educational technologies to support learning, general skill level with technology, and 
“goals and vision for technology use” (p. 179).   
In this study, the researcher asked each participating Spanish teacher to complete 
an online questionnaire designed to elicit information that was used in a needs analysis, 
as described in the Systems Approach Model (Dick, Carey & Carey, 2008).  In a needs 
analysis, the instructional designer must first identify and analyze the learning goals, then 
gather as much information as possible about the “learners’ current skills, preferences, 
and attitudes,...the characteristics of the instructional setting, and the setting in which the 
skills will eventually be used” (p. 6).  In this study, the learners included both the foreign 
language teachers and their students, so the teachers provided some brief demographics 
of the student population, including the number of students in their Spanish classes, and 
the presumed student access to mobile technology outside of school.  Some of the 
questions on the learning context were adapted from the Looking for Technology 
Integration (LoFTI) survey developed by the SERVE Center at UNC Greensboro as 
means by which to gather data that can “be helpful to building-level staff members as 
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they plan and/or provide professional development in instructional technology” (SERVE, 
2005).  The teachers were asked to describe how they currently used audio resources in 
the classroom to support language learning.  Although at this phase of the study the 
teachers were not asked to indicate their current level of satisfaction with the methods 
that they used to support listening comprehension exercises, questions in later phases 
invited teachers to compare the use of audio QR codes with previously employed 
methods and activities. 
The questionnaire was delivered by means of an online survey site; this data 
collection format was chosen as the most time-efficient way for teachers to access and 
answer the questions.  Teachers were assigned an identifying code (e.g. Teacher 1) under 
which to submit their answers to the survey.  The PI sent out the link to the survey site, 
informing the teacher that as soon as the survey was complete, the training could be 
scheduled.  The PI sent a weekly reminder via e-mail asking participating teachers to 
complete the survey until all results were collected.   
The teacher’s responses to these questions allowed the researcher to construct the 
script for the professional development training, in which the classroom teacher gained 
the technical knowledge to implement the audio QR code activities.  Additional analysis 
on the survey results is discussed in the section following the plan of inquiry on the 
treatment of the data.  The full set of questions and response options for the needs 
analysis can be found in Appendix A.    
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Phase 2: Professional Development Training 
Once the results of the needs analysis questionnaire were examined, the 
information was used to design a customized professional development training on how 
to create and distribute audio materials that are accessed by QR codes and mobile 
technology.  The technical training steps followed a planned protocol, but the delivery 
and depth of the training was adjusted to suit each teacher’s existing knowledge about 
QR codes and audio materials hosted on the Internet.   
The presence of existing resources, such as a school-hosted or Google web site or 
curriculum examples on an instructional CD/DVD, also affected the content of the 
training.  The flow chart on the next page illustrates how the results of the needs analysis 
were used in the design of the training modules, and is followed by a sample script.  It 
was assumed that these in-service teachers had the pedagogical content knowledge on 
listening comprehension strategies in foreign language learning.  As the teachers self-
selected to take part in the study on an emerging technology for use in FL listening 
comprehension, there was also a presumption on the part of the researcher that they had a 
genuine interest in using technology to enhance listening comprehension, and may have 
had prior experience designing technology-enhanced listening activities. 
The manner in which the responses to the needs analysis were used in the 
preparation of the training is illustrated in the flowchart on the following page. The 
planned training script that was used during the face-to-face training with the Spanish 
teacher can be found in Appendix B. 
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Figure 9: Flowchart for professional development training 
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Part of the training included providing the Spanish teacher with templates for 
three possible options for audio QR code listening comprehension activities.  Each of the 
activities involved students scanning QR codes linking to online audio recordings: (a) a 
dialogue with two speakers that students follow and imitate, (b) a scrambled story that 
students listen to and reorganize, and (c) a Cloze activity with blanks for missing words 
that the students listen for and fill in.   
In a discussion of the effectiveness of professional development, Guskey (2002) 
emphasizes that teachers are pragmatic and need “specific, concrete, and practical ideas” 
presented to them so that they can better conceive of how the new technique, tool, or skill 
can immediately be used as part of their instruction (p. 382).  The templates were meant 
to act as springboards that could help the teachers plan activities with the audio QR 
codes, not as mandatory worksheets that they were required to fit into their existing 
pedagogy and curriculum.  Forcing teachers to implement a particular activity in order to 
demonstrate transfer of the skills in the professional development intervention is not 
likely to be successful; in fact, such attempts are often “modified or disregarded” in favor 
of a use that teachers develop in alignment with their own “understanding of innovations, 
their classrooms, and their personal goals” (Van Duzor, 2011, p. 364).  Therefore, the 
templates were offered to the teachers as a starting point and a way to save time in 
formatting worksheets for the transmedia materials, not as a mandated layout that had to 
be strictly used without modification.  The teachers were encouraged to use any or all of 
the presented templates, modify them to suit the needs of the content and learners, or 
develop a different audio QR code activity that better matched with their students’ needs 
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and learning targets for listening comprehension in Spanish.   
This freedom in the structure of the activity presented a challenge, however, in the 
planned document review and analysis of the activities that the teachers designed with the 
audio QR codes.  While this study sought to gather teachers’ opinions on the benefits and 
barriers to using audio QR codes for listening comprehension homework activities and 
not data about the success or failure of any one particular activity or method, the 
materials that the teachers designed were collected and examined as an important 
component of the Systems Approach Model. 
In a study on the transfer of information learned in a professional development 
context to classroom practice, Van Duzor (2011) coded materials that teachers used in the 
classroom after attending the professional development session, and categorized them 
into one of four possible transfer options:  proposed direct application, utilized direct 
application, proposed adaptation, and utilized adaptation (pp. 367–368).  As this study 
specifically required that teachers assign at least two audio QR listening exercises to 
students (one formative, and one summative), the materials that the teachers created were 
expected to fall under either the utilized direct application, in which they made no or only 
minor modifications to the provided template, or utilized adaptation, in which case the 
teacher either made major changes to the template or designed a new activity using the 
audio QR codes.  The procedures for data analysis of the collected materials are detailed 
following the plan of inquiry.   
The blank templates for each of these activities as presented to the participating 
Spanish teachers can be found in Appendix C, followed by an additional QR resource 
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sheet provided to the teachers to help them identify tools for creating and scanning audio 
QR codes in Appendix D.   
During the training session, the researcher provided the templates to the Spanish 
teachers in Microsoft Word form, and demonstrated how to build the transmedia 
worksheet, including the creation of the audio recordings and QR codes.  The teachers 
chose one of these activities, or modified or adapted one of these into a different type of 
audio QR code activity, and assigned it to the students.  The PI checked in with the 
Spanish teacher every 1–2 weeks until notified that the students had tried the audio QR 
code activity. 
Phase 3: Formative Trial 
The first time that the teachers used the audio QR code activity with the students 
was considered the ‘formative trial’ (Dick, Carey & Carey, 2008).  The researcher 
contacted the classroom teacher via telephone after the implementation of the audio QR 
code activity to discuss the formative trial.  The PI continued to act in a mentoring role 
(Kopcha, 2010), making clear to the Spanish teacher that this contact was not about 
evaluating either the teacher’s implementation of the activity or the students’ success in 
accessing or completing the audio QR codes as homework, but rather as a way to 
understand how the audio QR codes were used, and to offer support and guidance to the 
teacher for the next attempt.  The PI used a digital voice recorder and speakerphone in a 
private area to record this interaction for later transcription.  The teachers were asked to 
initial the original consent form to grant permission for interviews to be recorded, but 
were reminded they were about to be recorded and would therefore only be addressed as 
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their assigned teacher number for the rest of the conversation in order to safeguard their 
privacy.   
During the telephone interview the teachers answered a series of questions about 
the QR activity, including exactly how they used this technique, how easy or difficult it 
was to produce the materials, whether they had any problems with the technical aspects 
of using QR codes, and whether they saw any benefits to using the QR codes for listening 
comprehension.  The teachers were asked to send via e-mail blank copies of the exact 
materials they distributed to the students.  Even if they used one of the exact templates 
provided in the training, the transmedia worksheets would contain the teacher-created QR 
audio codes in Spanish and directions to the students, so they were needed for the content 
analysis.  At the conclusion of the conversation, the researcher asked the Spanish teachers 
if they had plans for the final audio QR code activity, and made suggestions for 
improvements to the revised or new activity based on the results of the formative trial.   
The full set of questions for the interview after the formative trial are listed in 
Appendix E.  The PI asked all of the questions listed, but was also prepared to keep the 
conversation casual and open-ended, as the purpose of this phase was not yet to 
determine the barriers and benefits to audio QR codes, but rather to help the teachers with 
any technical or design issues and reflect on the process of creating and implementing the 
activity.  Dick, Cary & Carey (2008) note that the formative evaluation allows the 
learners (in this case, the Spanish teachers) to try the new skills transferred from the 
professional development as a first draft.  Then, with guidance from the instructional 
designer, the teachers can make any needed revisions to the materials before the 
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summative trial.  Thus, it was hoped that the intermediary step of having the Spanish 
teachers perform the formative trial and then reflect on possible improvements would 
lead to a summative trial of the audio QR codes with fewer technical issues and a better 
understanding of the needs and behaviors of the student learners as they attempted to 
access the audio content outside of the classroom. 
Phase 4: Summative Trial. 
In the last stage of the study, the Spanish teachers implemented the revised audio 
QR Code activity with their students.  This attempt occurred within a few weeks after the 
formative trial has been discussed with the PI; weekly reminders were sent after the 
telephone interview to determine if the teacher had completed the summative trial. 
The researcher contacted the classroom teacher to set up the interview once the 
final version of the activity was complete.  During the face-to-face interview, the 
researcher asked the teacher a series of questions to elicit the following information: 
exactly how the teacher used the activity (e.g. in-class or as a homework assignment), 
how this method compared to previous methods used to supply audio samples in the 
foreign language to the students, if the students or parents provided any feedback that the 
teacher could explain anecdotally, whether all students were able to access and complete 
the QR code activity with mobile technology, and if the teacher noted any impact on 
student learning as a result of this approach.   
The teacher was asked to provide a blank set of the revised audio QR code 
activity materials that were distributed to the students.  Additionally, the researcher asked 
the teacher to reflect in general on using QR code activities as a regular part of their 
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classroom instruction by asking the teachers to identify any benefits and barriers to this 
tool.  At the conclusion of the interview, the researcher also discussed with the classroom 
teacher the process of the individualized professional development training for this new 
technology, and asked for feedback on how effective this method was as compared to 
self-directed learning or larger group professional development training experiences.  The 
complete set of questions for the final interview is listed in Appendix F.  
Procedures for Treating, Coding, and Analyzing Data 
This section will describe the procedures by which the data collected through the 
processes and instrumentation described above was analyzed.  For any of the recorded 
interview data described below, the transcription was transferred the software program 
ATLAS, which is specifically designed to help with inductive analysis, as described in 
Patton (2002) to be “discovering patterns, themes, and categories in one’s data, through 
the analyst’s interactions with the data” (p. 453).  In cases where no existing framework 
was determined prior to the analysis, organizing the transcribed data in ATLAS assisted 
in allowing the themes and codes to emerge organically from the data.  The resulting 
codes and themes were used in conjunction with other data gathered for each setting, and 
compared across settings for notable trends and outliers.  
Phase 1: Online Survey Responses 
After using the responses to the online questionnaire to inform the customization 
of the professional development training protocol, the responses were entered into 
ATLAS, coded, and then analyzed both by individual participant and across participants 
to discover commonalities and differences between the teachers in the different 
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classrooms and schools.  This analysis was particularly pertinent to the identification of 
existing barriers in the learning context (both classroom and in the home) to using audio 
QR codes accessed through mobile devices.   
Phase 2: Professional Development Training 
No data was collected during this phase, other than what was taken during the 
study from the results of the needs analysis survey responses in order to help plan the 
customized training session. 
Phase 3:  Phone Correspondence after Formative Trial 
The results of the interview were first immediately used by the researcher, acting 
as an instructional designer, to suggest revisions to the activity for the final 
implementation during the conversation with the classroom teacher.  At a later time, the 
transcription of the telephone interview after the formative trial was entered into the 
ATLAS software as described above.  The resulting codes and important quotes were 
examined in a content analysis for each individual teacher, and then compared across 
subjects for common themes and differences in the first experience of using this 
emerging technology. 
Phase 4:  Final Interview after the Summative Trial. 
The final interviews were transcribed and entered in the ATLAS software 
program in the same manner as the interview after the formative trial.  Data analysis for 
the information gathered via the interview after the summative trial focused on 
determining the Spanish teachers’ perceptions about the feasibility of this method of 
using audio QR codes to deliver audio content for use in language listening 
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comprehension exercises.   
Dick, Carey, & Carey (2008) advise that four types of analyses be performed after 
the summative trial:  (1) a congruence analysis in which the needs of the participants are 
compared against the method of instruction (2) a content analysis in which the actual 
materials are examined for completeness, ease of use, and accuracy (3) a design analysis 
in which the materials are examined for evidence of alignment with learning principles 
and (4) a feasibility analysis, which investigates the practical aspects of applying the new 
skill, and producing and using the resulting materials (p. 321).  The transcriptions of the 
final interviews, and summative trial transmedia materials containing the audio QR code 
activities (see Document Review below), were coded and analyzed according to those 
four constructs.   
Phases 3 and 4: The Document Review 
In a study on the transfer of information learned in a professional development 
context to classroom practice, Van Duzor (2011) coded the actual materials that teachers 
used in the classroom after attending the professional development session, and then 
categorized them into one of four possible options:  proposed direct application, utilized 
direct application, proposed adaptation, and utilized adaptation (pp. 367–368).  As this 
study specifically required that teachers assign (not just propose) at least two audio QR 
listening exercises to students, the materials that the teachers created fell under either the 
utilized direct application category, in which the teachers made no or only minor 
modifications to the provided template, or utilized adaptation, in which case the teacher 
either made major changes to the template or designed a new activity using the audio QR 
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codes.   
In addition to organizing the QR transmedia worksheets by the degree of 
similarity that they bore to the original templates using Van Duzor’s (2011) two 
categories for utilized materials, the activities were examined for content and purpose.  
As noted above in the discussion of the professional development training design, the 
Spanish teachers in the study were assumed to be pedagogical content experts, so the way 
in which they modified the templates to match with their content, learners, curriculum, 
and learning context brought to light some unexpected benefits and uses for audio QR 
codes that could merit further study.   
As part of the content analysis of the materials suggested by Dick, Carey & Carey 
(2008), the PI listened to the actual QR audio codes to check the length and quality of the 
audio clips and triangulated these results with the self-reporting by the teachers in the 
interview regarding the process of creating the audio QR clips and if there were any 
complaints by students as to the audio quality.  These features of the audio were noted for 
informational, not evaluative purposes.  Finally, the PI scanned the QR codes on the 
printed transmedia worksheet materials with a smartphone in an area with a reliable wi-fi 
connection to check for the speed and successful retrieval of the connection to the web-
hosted content.   
Summary Data Analysis Table and Timeline   
After the recording, coding and qualitative analysis of all of the collected data was 
complete (needs analysis responses, interview after the formative trial, design of the QR 
code student materials for both trials, responses to the interview questions after the 
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summative trial), the researcher wrote a summary of the qualitative findings (see Chapter 
4).  This discussion centered on the teachers’ opinions of the benefits and barriers of 
using audio QR codes to support listening comprehension exercises in foreign language 
study, based on their recent experience with designing the transmedia materials and 
implementing the activities with their students.   
Data Analysis Table 
The table below illustrates how the information gathered through the data 
collection instruments was analyzed to help answer the research question, and is followed 
by the study timeline. 
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Collection Method Data Analyses 
Phase 1:  
 
Online Survey 
• For each study participant, individual teacher/student 
needs, context, curriculum, and resources were analyzed 
in order to develop an appropriate customized training 
• The results of the questionnaire were transcribed, coded, 
and analyzed for each setting and across settings for 
commonalities and deviant cases	  
Phase 3:  
 
Interview after 
formative trial of 
audio QR activity 
• The answers to questions and additional teacher 
comments were used to inform recommendations for 
revisions to the final implementation of the activity 
• The responses were transcribed and coded to examine 
factors within each setting and common or deviant themes 
across settings 
Phase 4:  
 
Interview after 
summative  trial of 
the audio QR code 
activity 
 
• Answers to questions were transcribed and coded in 
congruence, content, design, and feasibility analyses 
within and across settings 
• The results of analyses were triangulated with all previous 
data collected through other instruments 
Phase 3 and 4:  
 
Document	  Collection 
for Formative and 
Final Activity 
• The transmedia instructional materials were examined for 
each setting and compared across settings.   
• Data from the document review was triangulated with the 
qualitative data from the analyses in Phases 3 and 4 
Table 2: Data analysis for study 
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Data Collection Timeline 
The following timeline illustrates the implementation of all four phases included 
in the plan of inquiry.  Some flexibility in the schedule was required to account for non-
instructional days due to weather, holidays, vacation breaks, and required state testing; 
this push the final data collection into the start of June, 2016 for two of the participants.   
Month 1: February 2016 
• Recruited teachers to act as study participants 
• Collected all consent forms from teachers and have teachers clear study with 
administrators 
• Conducted online survey with foreign language teachers 
 
Month 2: March 2016 
• Developed customized professional development to participating teachers based 
on the analysis of the needs analysis questionnaires 
• Met with teachers to deliver professional development 
• Teachers implemented the formative trial of QR activities in their classrooms 
 
Month 3: April 2016 
• Checked in with teachers regarding formative trial of QR activities via telephone; 
collected original materials and made suggestions for the final version 
• Teachers revised QR activity (based on their initial results and suggestions from 
the researcher) and implemented the final summative form of the activity with the 
students 
 
Month 4: May 2016 
• Teachers implemented the final versions of the QR activity 
• Conducted final interviews with participating teachers; collected revised materials 
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Privacy and Confidentiality 
The online questionnaire was distributed to the eleven participating teachers via e-
mail, with the settings such that the respondents did not see the compiled results at the 
conclusion.  The teachers were assigned a code name to use on the survey for research 
identification purposes.  Only the researcher and faculty advisor had access to the results 
of the online questionnaire.  Once the results were downloaded, the survey instrument 
was deleted from the online site. According to the web site’s privacy policies, deletion of 
the survey instrument will lead to instant inaccessibility of the results and the permanent 
deletion of the collected responses within 90 days. 
The teachers were identified in the audio recordings and transcriptions of the 
interviews by the same code name only (e.g. “Teacher 1”).  The interviews were 
transcribed with no identifying information, including that of the state, city/town, school 
district, or school.  Any mention of identifying information during the interviews was 
struck from the transcription.  The recordings are being stored on a computer that is not 
connected to the Internet in a private home for one year and then will be permanently 
deleted.  The transcriptions and questionnaire results are being stored for seven years on 
the same computer.  The paper consent forms and paper key linking the teachers’ names 
with their assigned code name can only be accessed by the researcher and the faculty 
advisor.  These papers are being kept in a locked safe in a residence and will be shredded 
after seven years.  
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Delimitations and Limitations 
Limitations to the study included the small sample size and selection criteria of 
the participants for the study, teachers’ time and curricular constraints, and access to 
technology resources by both students and teachers.  The trustworthiness of the 
informants and any unknown outside influence on them to answer questions or act in a 
certain way during the course of the study may have influenced the reliability and validity 
of the information collected.  The generalizability of the conclusions from this study may 
be limited due to the homogeneity and small size of the population that was studied, and 
because of the variability in teacher and learner characteristics and their access to the 
emerging technology.   
Additional limitations may have arisen due to the role and actions of the 
researcher, including possible bias or lack of objectivity in the choices made regarding 
the format and content of questionnaire and interview topics, the selection of participants, 
the inclusion and exclusion of certain literature, and the types of data and analysis that 
were chosen for the study. There may also have been unanticipated problems with the 
data collection instruments, including the design of the questionnaire and interview 
questions.   
All efforts were made to ensure the trustworthiness and authenticity of 
experiences of the participants during the study in order to increase the reliability and 
validity of the findings.  The PI strove to be “balanced, fair, and conscientious in taking 
account of multiple perspectives” when interacting with the participants during the study 
(Patton, 2002, p. 575).   
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Conclusion 
 This qualitative study involved eleven teachers of middle school Spanish, and was 
conducted in four phases: a pre-visit needs analysis to establish the parameters of the 
educational context and expertise of the teacher with technology, an individual 
professional development training on creating audio resources and the QR codes, a 
follow-up to the formative trial of the QR activity by telephone, and finally an in-person 
interview with the classroom teacher after the summative QR activity that was assigned 
to the students.  The methodology outlined in this chapter was designed to first ensure the 
collection of detailed and appropriate information from multiple sources and at several 
key points during the professional development intervention.  The researcher performed a 
comprehensive and thorough analysis of the resulting data, triangulating results whenever 
possible and relating the emerging themes to the previous research in the area of 
emerging technologies for use in classroom settings.  Throughout the process of data 
collection and analysis, the researcher was certain to follow all ethical guidelines and 
maintained the privacy of the participants.   
It is hoped that the resulting conclusions and recommendations will add to the 
literature in the field of educational technology and have a positive impact on the practice 
of in-service and pre-service teachers of foreign languages seeking technology supports 
to enhance their students’ listening comprehension skills in the target language by 
answering the research question, “What are the benefits and barriers to using Quick 
Response (QR) codes that link to audio resources as a means by which to support 
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students’ listening comprehension skills in the beginning stages of foreign language 
acquisition?” 
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CHAPTER 4 
Findings 
 
 
Introduction and Purpose Statement 
This chapter presents the findings of a study on the use of Quick Response (QR) 
codes that link to audio resources for listening comprehension practice in the first years 
of Spanish as a foreign language instruction.  The study was conducted in four phases: (1) 
a needs analysis performed via an online questionnaire, (2) a personalized training for the 
Spanish teachers in the creation and use of audio QR codes, (3) a formative trial by the 
Spanish teachers of the QR code technology, after which the PI contacted the teachers to 
provide guidance and support, and (4) a final summative trial of the audio QR codes, 
followed by an interview meant to gather data on the use of the audio QR codes for 
listening comprehension activities.  The research question that guided this study was:  
What are the benefits and barriers to using Quick Response (QR) codes that link to audio 
resources as a means by which to support students’ listening comprehension skills in the 
beginning stages of foreign language acquisition? 
 The findings below are organized into three sections.  In the first section there is a 
presentation of the quantitative and qualitative data from the online questionnaire.  The 
second section contains the major themes and outliers that resulted from the transcription 
and coding of the interviews after the formative and summative trials of the audio QR 
code activities.  Finally, the third section of data is a document content analysis in which 
the homework activities that the teachers created are examined and compared with the 
sample templates provided to them as part of the professional development training 
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protocol.  A summary of the major themes in the findings concludes the chapter.  
Demographics 
A full description of the participants and setting can be found in Chapter 3.  The 
findings below were gathered from a pool of eleven participants.  These participants were 
all middle school Spanish teachers working in public schools in a state in the northeast 
region of the United States.  The teachers worked with students in the first and second 
years of foreign language study, which is the 7th and 8th grade in this region.  The 
participants volunteered to take part in the study, expressing an interest in the use of 
emerging technologies and mobile devices to support instruction both in and out of the 
classroom.  Two of the teachers worked in a team manner in the same school; otherwise 
the teachers all were employed at different schools, resulting in the representation of 10 
educational settings.  For the purposes of this study, each teacher was assigned a number 
(Teacher 1 – Teacher 11), which was then used for identification purposes in all written 
work and audio recordings in order to maintain privacy. 
Needs Analysis Questionnaire Results 
 The needs analysis consisted of 24 questions, three of which were optional.  The 
purpose of the needs analysis, according to the Systems Approach Model, is to (1) 
identify instructional goals (2) conduct instructional analysis (3) analyze learners and 
contexts, and (4) write performance objectives (Dick, Carey & Carey, 2008).  In this 
study, the PI used the individual responses to design the professional development 
training for the participating teachers.  The results are presented in summary here, in 
order to better illustrate the similarities and differences in the ten educational settings and 
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of the participant group as a whole.   
The survey data also serves to triangulate the responses by the participating 
teachers to both sets of interview questions.  Instead of presenting the data for each 
question in order, the results of the questionnaire are grouped below based on their 
purpose.  The table displays the major categories and questions that fall under each.  
Following the table is a breakdown of the results from each of the questions, grouped by 
these categories.  The questions and possible answers can be found in Appendix A. 
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Category Question 
Educational 
Setting 
§ What grade level(s) do you teach?  
§ How long have your students been studying Spanish?  
§ How many students are in your class(es)?  
§ How often do the classes meet?  
§ Are your students considered to be working at an honors or 
standard level?  
§ How comfortable are your students when trying new 
technologies?  
§ Do you have any comments to add about this topic?  
Student Use of 
Technology 
§ Are students allowed to use personal Internet-connected mobile 
devices in class?  
§ What percentage of your students would you estimate have 
access outside of school to a personal Internet-connected mobile 
device such as a tablet or smartphone?  
Teacher Use of 
Technology 
§ How confident are you in your overall tech skills? 
§ Have you ever used QR codes before for instructional purposes? 
§ Do you know how to make a QR code from a given URL? 
§ Do you have access to existing audio materials (textbook or other 
source of multi-media materials on CD, .mp3, or online)? 
§ Do you have enough familiarity with audio technology that you 
would be able to create audio samples? 
§ Do you have access to technology with which you can create 
audio recordings? 
§ Do you have a teacher web site that can host audio resources? 
§ Do you have any comments to add about this topic? 
Listening 
Comprehension 
§ Which listening comprehension skills do you consider to be the 
most important for your students to acquire at this stage of their 
Spanish language acquisition and development?  
§ Are the students currently expected to work on listening 
comprehension activities during class time? If so, how many 
minutes on average do they actively focus on listening 
comprehension skills in each class period/meeting?  
§ Are the students currently expected to work on listening 
comprehension activities outside of class time as homework or 
for review/practice? If so, how many minutes on average per 
week are they expected to complete listening homework tasks?  
§ How do you currently provide audio examples in the foreign 
language for your students?  
§ How important do you think it is to provide audio examples 
alone – without video – to your students? 
§ Do you have any comments to add about this topic? 
Table 3: Needs analysis categories and corresponding questions 
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Questions Relating to the Educational Setting.   
These questions were meant to inform the PI of the characteristics of the students 
who would be using the QR code technology for homework exercises.   
 
 
 
The extra responses in Questions 8 and 11 are due to the fact that one of the participants 
teaches students in both grades 7 and 8.  Question 12 was, “Are your students considered 
to be working at an honors or standard level?,” to which all of the teachers responded that 
only the standard level was offered at the schools involved in the study.  The implication 
is that students are not split into achievement levels until high school instruction.  The 
responses to these three questions were meant to elicit the complexity level of the 
listening comprehension homework activities that the teachers would be likely to assign, 
7th	  Grade	  
8th	  Grade	  
0	   1	   2	   3	   4	   5	   6	   7	   8	  
Q8:	  What	  grade	  level	  do	  you	  teach?	  
0	  
2	  
4	  
6	  
1	  year	   2	  years	   3	  years	  
Q11:	  How	  long	  have	  your	  students	  been	  studying	  Spanish?	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in order to better advise them during the professional development training on the length 
and content of the audio recordings.  
 
 
The average was 23 students per class for Spanish instruction at the middle school level.  
This question was asked in anticipation of the interview questions relating to how many 
students were able to complete the assigned homework with audio QR codes.  The data 
from the question regarding the frequency of class meetings has a direct bearing on how 
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35	  
T1	   T2	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   T11	  
Q9:	  How	  many	  students	  are	  in	  the	  class(es)	  	  
that	  will	  try	  the	  QR	  codes?	  	  
Each	  day,	  
35-­‐55min	  
73%	  
Some	  days,	  >55min	  
18%	  
Other	  
9%	  
Q10:	  How	  oCen	  do	  the	  class(es)	  meet?	  	  
Other:	  7th	  every	  
other	  day	  40	  
mins,	  8th	  everyday	  
40	  mins	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much time the teachers would be able to provide for students to complete homework 
activities between class meetings. 
Questions Relating to the Student Use of Technology 
This group of questions was designed to investigate the anticipated barrier of device 
ownership and access.  Anticipating that the teachers might want to train the students in 
the use of QR codes prior to assigning the homework listening comprehension activity, it 
was important to know whether the use of personal mobile devices was allowed in the 
classroom. 
 
 
In Question 15, the teachers reported that their students were either “Very Comfortable” 
(6 responses) or “Somewhat Comfortable” (5 responses) when trying new technologies; 
these results suggested that asking the students to try a new technology like QR codes 
No	  -­‐	  the	  school	  
policy	  is	  that	  no	  
mobile	  devices	  can	  
be	  used	  in	  class;	  3	  
Yes	  -­‐	  the	  students	  
are	  someJmes	  
allowed	  to	  use	  
these	  for	  certain	  
class	  acJviJes;	  6	  
Yes	  -­‐	  the	  students	  
are	  allowed	  to	  use	  
their	  mobile	  devices	  
at	  any	  Jme	  for	  
classwork;	  2	  
Q13:	  Are	  students	  allowed	  to	  use	  personal	  	  
Internet-­‐connected	  mobile	  devices	  in	  class?	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would not likely be prevented by a lack of technical expertise on the part of the student 
users.  The responses to this question were to be later verified by the interview questions 
after the formative trial asking the teachers to report any barriers that the students 
encountered when first attempting to use the audio QR codes. 
 Question 14 was central to the use of audio QR listening comprehension activities 
as homework.  Unless a high percentage of the participating teachers’ students owned or 
had easy access to an Internet-connected mobile device outside of the classroom, 
assigning homework involving QR codes linked to web-hosted audio files would not be 
practical, regardless of how well the emerging technology worked.  The responses 
indicated that, in alignment with the research cited in Chapter 2, device ownership among 
teenagers is high.  
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  of	  school	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  Internet-­‐connected	  mobile	  device?	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 Finally, the teachers were asked to provide any “comments or thoughts about 
students using mobile technologies either in class or outside of class for learning 
Spanish.”  This question was optional, with three of the eleven participants responding: 
“I would like to make sure I know how to properly use the technology before I 
have my students use it.” 
 
“I am currently involved in a BYOD pilot study run by the district.  I am always 
trying new apps for my Spanish classes.” 
 
“I am, like every teacher, concerned about potential abuse – however, I think we 
have a responsibility to teach them how to use it responsibly.” 
 
Although the question centered on the student use of technology, all three of these 
responses illustrate the perspective of the participants that the teacher is the one 
responsible for introducing new technologies for educational use, and ensuring that 
students are using them correctly. 
Questions Relating to the Teacher Use of Technology 
The next set of questions related to the experience that the participating teachers 
had prior to the study with educational technologies and then specifically QR codes.  The 
responses are presented here in total, but were taken into individual account when 
designing the customized professional development training sessions for each teacher 
(see Figure 3).   
Questions 17 and 19 were used to gauge the amount of time that would be 
required in the training session and which materials and suggestions for creating QR 
codes would be the most useful to teachers, depending on their level of experience.  In 
question 17, none of the teachers chose “not always confident” or “not at all confident,” 
which is not surprising given the fact that they self-selected to participate in this study 
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with the knowledge that it would involve the use of an emerging technology and mobile 
devices.   
 
Question 19 confirmed the prediction by the PI that QR codes were not being used as a 
regular tool in foreign language instruction at this grade level.   
 
In addition to informing the design of the professional development, the results from 
Question 19 and Question 20 are interesting to compare.  While only two respondents 
answered that they had used QR codes for instructional purposes in Question 19, four of 
the participants indicated in Question 20 that they knew how to create QR codes, and one 
had some previous experience trying this skill.  This provided another piece of evidence 
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Q17:	  How	  confident	  are	  you	  in	  your	  overall	  
technology	  skills?	  
Yes,	  2	  
No,	  9	  
Q19:	  Have	  your	  ever	  used	  Quick	  Response	  
(QR)	  codes	  for	  instrucHonal	  purposes?	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that teachers might be aware of the technology, but not of its uses to support language 
learning, a fact that was later triangulated in the interviews.   
 
The following three questions centered on the technology and audio resources that would 
be available to the teachers as they constructed the audio QR homework activities.   
Yes,	  4	  
No,	  6	  
Other,	  1	  
Q20:	  Do	  you	  know	  how	  to	  create	  a	  QR	  code	  	  
from	  a	  given	  URL?	  
Other:	  Rough	  
idea,	  would	  
need	  to	  review	  
process	  again	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This question was a multiple-answer format in order to determine the range of audio 
resources that could be linked via QR codes.  All of the respondents indicated that they 
either had access to existing recordings in at least one digital format or could create their 
own.  Question 21 reinforced the result that foreign language teachers had the technology 
resources and skills to create their own customized audio samples for use with students.  
It was later mentioned by the Spanish teachers in several of the interviews that students 
were assessed at the end of the year by means of an in-class listening comprehension 
exercise, with the teacher reading the excerpts live for the students.  For this reason, 
several of the teachers noted the importance of having the students be familiar with the 
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teachers’ manner of speaking in order to be prepared for the listening comprehension 
section of the final exam. 
 The next three questions centered on the abilities of the teachers to make and host 
their own web resources, as it was predicted that this would be favored by the teachers 
over the use of outside resources.  When speaking to other foreign language teachers 
informally, the PI noted their hesitation to use audio resources available on the Internet, 
because of both the level of complexity and the difficulty in finding audio that was a 
curricular match.  In Question 21, all of the teachers had some experience attempting to 
create their own audio resources.   
 
Questions 22 and 23 centered on the hardware and software required to make and host 
the audio files.  None of the teachers answered, “No, I am sure that I do not have access 
to technology that can be used to create audio recordings” in Questions 22, but two were 
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  think	  so	  
Maybe,	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Q21:	  Do	  you	  have	  enough	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  that	  
you	  would	  be	  able	  to	  create	  audio	  samples?	  
Other: Maybe, I have tried in past but have run into difficulties 
so I welcome opportunity to learn how to do it more effectively. 	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uncertain about these resources, implying that the teachers had rarely, if ever, tried to 
author audio resources.  
 
In Question 23, the reported lack of experience hosting audio files on a web site for 
retrieval by students reinforced the impression that teachers were exposing students to 
audio input only in the classroom, either by means of the teacher’s voice or by using 
recorded audio or video during class time.  This prediction was central to the rationale for 
the study. 
9	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The optional Question 24 at the end of this survey section allowed the participants to add 
comments about their experience with technology, QR codes, or the resources available 
to them.  Three teachers responded:  
“I liked the QR codes and would like to do more with them.” 
 
“Always willing to try something new.” 
 
“My only concern is for my students who may not have regular access to technology in 
their own homes.” 
 
The first comment showed that at least one of the participating teachers had tried QR 
codes in the classroom prior to the study, but it did not indicate whether the QR code 
linked to audio, visual, or textual information. The issue of students’ lack of access to 
mobile devices outside of the classroom recurs here, indicating that device ownership is 
not yet universal and might continue to be a barrier to assigning technology-based work 
outside of class time. 
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Questions Relating to Listening Comprehension 
At the start of the survey the teachers were asked about their current pedagogical 
practice related to listening comprehension.  The answers to the following questions were 
first used to prepare for the professional development training for each teacher.  The 
results are also used below to triangulate data in the qualitative and document analyses. 
For example, according to the results for Question 2, the teachers valued the ability to 
follow a conversation or longer passage in Spanish, but there were few instances of these 
types of activities actually put into use during the formative and final attempts with the 
audio QR codes.  This discrepancy may be due to the implementation of this particular 
technology, with the length of the audio recordings and number of audio QR codes 
created per homework sheet contributing factors to the design of the activities. 
Question 2 - Which listening comprehension skills do you consider to 
be the most important for your students to acquire at this stage of 
their Spanish language acquisition and development? Pick as many 
as three options. 
 
Responses 
follow a conversation in Spanish and understand the meaning of the 
interaction 
	  
11 
listen to a longer passage (not a conversation) in Spanish and understand 
the main idea of the text (informational or literature) 7 
recognize a new vocabulary word spoken in Spanish and be able to 
correctly say or write what it means in English 6 
listen to a sentence in Spanish and correctly translate the meaning into 
English (oral or written) 
 
4 
correctly spell/transcribe a word spoken in Spanish 
 2 
listen to a sentence in Spanish and transcribe it accurately 
 2 
Table 4: Importance of listening comprehension skills 
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Questions 3 and 4 both asked for time estimates on the number of minutes students 
worked explicitly on listening comprehension activities both in and out of the classroom.  
Just over half of the responses indicated that a typical class session would involve 0–10 
minutes of listening comprehension work. Whether this work involved listening to a 
video or audio source or the voice of the teacher is explored in question 5. 
 
 
The next question was designed to both determine whether the teachers had any 
experience designing and assigning listening activities as homework tasks, and also for 
later comparison with the interview question asking them to compare the ways they 
previously assigned listening comprehension homework before trying the audio QR 
codes.   
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  class	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None of the teachers chose the options of “10–15” or “more than 15 minutes” of listening 
comprehension activities; this correlates with the research cited in Chapter 2 on the 
practice of keeping homework tasks short and easy for students to complete.  The fact 
that 4 of the 11 teachers had already assigned some kind of listening comprehension 
activity for homework was somewhat surprising, as the expectation was that most, if not 
all, of the listening comprehension activities were being completed during class time..  
The following table with the results of Question 5 provides a breakdown of the timing 
and types of audio materials that the teachers had previously used for audio input.  Of the 
40 total responses, 32 centered on on-class activities, 6 indicated a homework task, and 
the “other” responses did not specify in which context the listening activity took place. 
No,	  students	  do	  
not	  complete	  
listening	  acJviJes	  
outside	  of	  class,	  6	  
Yes;	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  outside	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  or	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  review/pracHce?	  If	  so,	  how	  many	  minutes	  on	  average	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  ask	  them	  to	  acHvely	  focus	  on	  listening	  comprehension	  skills	  
in	  a	  	  
Other: 
"Usually done 
in the form of 
a flipped 
classroom 
assignment 
using 
YouTube 
Videos"	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Q5 - How do you currently provide audio examples in the 
foreign language for your students?  Choose all that apply. 
Responses	  
I read texts and dialogues for them in class as a listening activity. 11 
I play audio recordings in class (no visual) from a CD/DVD or 
online .mp3 track. 9 
I play video clips in class from a CD/DVD or online web site 
(specific site for language learning or video site like YouTube) in 
which there are visuals (video or images). 
9 
I assign listening to video clips for homework that students listen to 
on a web site (including teacher web site or YouTube). 5 
I play video clips in class from a CD/DVD or online web site 
(specific site for language learning or video site like YouTube) in 
which the only visual is a transcription. 
3 
I assign listening to audio-only clips for homework that students 
listen to on a web site (including teacher web site). 1 
Other (please specify): Watching television programs in Spanish 1 
Other (please specify): Audio recordings with visuals in books 1 
I assign listening to audio-only clips for homework that students 
listen to on a CD/DVD. 0 
I assign listening to video clips for homework that students listen to 
on a CD/DVD. 0 
Table 5: Current ways of providing audio examples 
 
In order to have a baseline for comparison with the later interview questions on 
using the audio-only samples as opposed to video that includes audio for listening 
comprehension, Question 6 asked the teachers to choose a level of importance for audio-
only input without the visual elements.  All of the teachers indicated that this was either 
“somewhat” or “very” important.  These results would seem to indicate that the teachers 
found benefits to discrete listening tasks, although one added in a comment that she 
encouraged the students to rely on context and visual clues to aid with comprehension.  
This question revolved around the idea of cognitive load, although the term itself was not 
used in any of the survey or interview questions. 
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Question 7 was optional and received only one response:   
 
Q7 - Do you have any comments or thoughts to add about listening 
comprehension? 
 
“I should probably include more in my instruction.” 
 
Again, there appears to have been an awareness that dedicated listening comprehension 
activities – and perhaps those involving only audio input – are beneficial to beginning 
language learners.  Although the responses to Question 18 indicated that all of the 
teachers had some access to audio-only materials, some reported in the formative 
interviews that it was difficult to find appropriate materials to use for listening activities.  
This, in addition to the response that 3 of the 11 preferred to create their own resources, 
may suggest that the audio-only resources that accompany the class textbook or were 
found on the Internet did not always match well with the learners’ level of proficiency or 
with the planned curriculum. 
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Formative and Summative Interview Data 
The following data is derived from the two sets of interviews with the eleven 
participants in the study.  The first interview took place shortly after the participants’ 
initial experiences using audio QR codes for listening comprehension homework.  The 
second interview was conducted at the end of the study after the teachers had all 
completed a second QR code activity with their students.  The interview transcriptions 
were combined and coded simultaneously, as both sets of questions were designed to 
elicit perceived barriers and benefits of this instructional method.  After an initial review 
of the transcriptions that generated 30 codes, several were renamed and merged in order 
to better match with the responses, resulting in unique 22 codes applied to 385 
quotations.  These codes and a selection of corresponding quotations from the 
participants are presented below in four major themes of significance:  (1) Teacher 
experience creating QR codes, (2) Issues Related to Student Access, (3) Perceived Impact 
on Teaching and Learning, and (4) Feedback from Affected Parties.   The following table 
shows these themes and the related codes for each.  This is followed by a detailed 
examination of each theme and code, including evidence from the transcriptions of the 
interviews. 
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Themes Codes 
1: Teacher 
experience creating 
QR codes 
QR Recording Audio 
QR Distribution 
QR Time to Create 
QR Ease of Creation 
Best Practices QR Audio 
2: Issues Related to 
Student Access 
No Access to Device 
Restrictions on Phone Use 
Poor Access to Internet or Wi-fi 
Independent of Location 
Multiple Means to Access Content 
3: Perceived Impact 
on Teaching and 
Learning 
Audio or Listening Only Benefits 
Ability to Repeat Input 
Positive Impact on Learning 
More Practice for Listening 
Saves Instructional Minutes 
Transformative Use 
4: Feedback from 
Affected Parties 
Involves Others Outside of Class 
Share QR Use Professionally 
Feedback from Students 
Novelty of Activity or Tech 
Teacher Positive Attitude Toward QR 
Planned Future Use 
Table 6:  Major themes and codes from interview data 
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Theme 1: Teacher Experience Creating QR Codes 
Several of the questions in the interviews after the formative and final listening 
comprehension activities were related to the preparation and distribution of the audio QR 
code materials.  These questions were designed to address barriers that had been noted 
from previous research, including the means by which the teachers had created and 
hosted the audio files, the actual tools and procedure used to link the audio files to the 
quick response codes, and the ways in which these materials were presented to students 
for access by their mobile devices.  These questions helped the PI to gauge the 
perceptions of the teachers regarding the user-friendliness of this new technology and the 
time needed to create learning materials.  The responses were coded into five areas: (a) 
the recording of the audio (b) the way in which the materials were distributed (c) the time 
it took the teachers to create the materials (d) the perceived ease of creation, and (e) their 
input on the best ways to prepare the audio QR codes for student use.  
QR Recording Audio  
The first step in creating the materials for the listening comprehension exercises 
was choosing a tool with which to record the audio tracks.  Two of the participating 
teachers had previous experience recording audio using software, such as GarageBand, or 
using the built-in microphone and operating system function on a laptop computer to 
directly record .mp3 files.   
The rest of the Spanish teachers used a web site called Vocaroo to record the 
audio exercises for the transmedia homework sheets, upon the recommendation of the PI 
during the training session.  This web site enables the user to record directly on the site 
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and then hosts the recorded file, thereby eliminating the need for teachers to download 
the .mp3 file and then find another place to host it on the Internet.  Once the recording is 
complete, there is a button on the site that the user clicks to instantly create a QR code 
linked directly to the hosted audio file.   
When creating the worksheets, the participating teachers copied the QR code from 
the Vocaroo web site and pasted it onto the word processing file with the listening 
comprehension instructions and exercise.  Students scanned the QR code (or multiple 
codes) created by Vocaroo with a mobile device, which automatically opened the default 
browser application and displayed a small audio player directly on the mobile version of 
the Vocaroo site.  This audio player could be used as many times as needed to repeat the 
.mp3 file aligned with the learning comprehension tasks.  The reaction by the teachers to 
this method of audio recording as opposed to others they had used in the past was very 
positive: 
T8: I did like this one so much better.  Just, well, I guess I could have done a 
handout for the other ones. It's just so much more involved in the settings and 
resetting the message, and it wasn't as easy. Like making the QR code was just so 
much easier than recording my voice in Google Voice and setting it as a message 
and giving them the phone number and, you know, making sure it was on the right 
message, and that kind of stuff. 
 
T3: I used the Vocaroo; did a quick recording for each part of the conversation, 
then used the QR part of Vocaroo – which was actually much easier than I 
expected. 
 
Other teachers commented that working with the recording tools and the .mp3 files that 
were produced through the tools for the listening comprehension exercises was ‘simple’ 
(Teacher 7) and even ‘a breeze’ (Teacher 6).   
Overall, the teachers were successful in recording high-quality audio from their 
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computers or mobile device without using specialized equipment, such as external 
microphones.  Of the eleven participating teachers, only two reported sound quality 
issues after the formative trial; both of these teachers were able to fix the sound issues for 
the final trial materials.   
T1: Um, they didn't have any issues with the app.  They didn’t have any issues 
scanning the QR code – but they had issues with my voice. And they thought that 
my voice was muffled – they couldn't really understand me. Um, just the quality of 
the audio itself. 
 
T6: Some of them liked it, some of them didn't. A lot of them said it was too 
staticy, and I needed to be record in a quiet place - which I was; I was home in 
my house with nothing on.  
 
Other minor sound-related issues included a feeling of self-consciousness with the online 
recording, and a need to retain the audio files online for later use, in case the web site did 
not retain the hosted audio file for as long as the teacher needed it:   
T9: Because I was, just, also self-conscious of my voice, so I wanted to make sure 
it sounded fluid, and not, like, too screechy.  So it just took a little while.   
 
T3: What I did was I made sure that every assignment I had created I wrote the 
script down.  That way, if in the future it deletes, I could always just really quickly 
redo it.  But there’s got to be one or two other programs that can save it for 
longer and that's what I need to like start looking into a little bit more.   
 
The PI reminded the teachers that it was possible to download the .mp3 file directly from 
the Vocaroo site in order to save a local copy.   
QR Distribution 
 Although there was no direct mention of the term ‘transmedia’ in the interviews, 
the teachers were asked to describe how they distributed the audio QR codes to the 
students.  All of the participating teachers provided paper ‘hard copies’ to the students, 
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and some also made the resources available online or via an e-mail link because of access 
issues (see Theme 2 below).  The reactions of the teachers and students to the transmedia 
materials were overwhelmingly positive, especially when compared to the other methods 
by which teachers had formally tried to distribute audio resources. 
T11: So yeah, it was easy to make, and then I just, you know, photocopied and 
handed it out to the kids.  I did spend a good amount of time kind of explaining it 
to them because it was the first time we did anything like that. 
 
T4: It's a lot easier than having them type in the web sites!  They'd have to go to 
my website click, on the link and then go through - because having them type it 
was a disaster. Even if it's something short - like the Google short codes, because 
those have to be case sensitive. Even something as simple as…I took them to the 
computer lab and they had to go to elcourteinglés.es. And I had the...it spelled on 
the - it's all Spanish, and it's places we talked about, they have it on, you know, 
things. They just had to type it out  - and they couldn't even….some of them do 
that. 
 
T5: Exactly.  It was easier – you know, you just scan it and you go to the ….you 
avoid like all of the, ah, the steps of going to YouTube and finding the video. And, 
you know, that takes time. 
 
The link to the listening comprehension activities via web-hosted QR audio resources 
diminished the time and more complex steps that were previously needed for students to 
access the online audio content on traditional web sites or in web-hosted video content. 
The pair of teachers (9 and 10) working together mentioned in the formative 
interview that they had previously had difficulty accessing the multi-media materials that 
came with the Spanish textbook.  Their students were able to use the online text at home, 
but were never able to complete exercises that called for viewing or listening.  When 
asked if there were any such resources available to the students, they responded:  
T9: There are, but we had trouble getting to the…to the videos and to the audio.  
So this was a good way to work around it. 
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This response was interesting to compare against the results of question 18 in the needs 
analysis, in which the Spanish teachers were asked about their access to materials related 
to a class textbook.  Seven of the participating teachers stated in response to this question 
that they had a DVD or CD that came with the textbooks, five reported having access to 
textbook-associated audio materials in .mp3 format, and three stated that there was a web 
site that matched with the textbook.  It appears from the interview statement by these 
teachers that having access to the materials does not necessarily mean that teachers and 
students are able to put them to meaningful use to support language learning. 
QR Time to Create   
 Most of the teachers had never tried to create a QR code prior to participation in 
the study.  Part of the rationale for completing the study was related to time; to determine 
whether some audio tasks in Spanish instruction could be completed outside of the 
classroom to preserve instructional minutes.  For these reasons, it was important to 
question the participating teachers explicitly about the time investment needed to build 
the learning materials containing QR codes.  While the majority of the teachers used the 
functionality in Vocaroo that allowed for one-step audio to QR code creation, some of the 
teachers discovered alternate ways to create QR codes, including an extension to the 
Chrome browser and a right-click menu command in Google Classroom.  Although one 
participant noted that teachers expect a time investment the first few times they work 
with new technologies, all of the responses indicated that it took very little time to 
actually create the audio QR codes for the listening comprehension exercises.  Of the 18 
instances of this code, only three (two from the same teacher) indicated that creating the 
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materials took more time that would be expected for a traditional homework assignment.   
T2: I think the level of difficultly it was actually very easy. I felt that it was a bit 
time consuming. 
 
T2: Yes, the first time investment of creating the code with the reading?  Fine. 
How much time do we invest in things the first time we create them anyway?  It's 
just normal for teaching. 
 
T5: It takes a little bit of time, because you are recording, and you make some 
mistakes, because I want it to be perfect…I would say it took about an hour? 
 
The rest of the responses for this aspect of QR use showed that it took the teachers 
between 10–45 minutes to create the materials that included the audio QR code, and that 
only a small portion of this total time was needed to create the QR code itself. 
T5: Oh, it didn’t take me long at all… maybe 15 minutes? 
 
T11: Each time…each time I did it, I just did it, um….while my daughter napped 
on the weekend.  So it only took - I mean it only took me, like, a half hour, 45 
minutes. 
 
T1: Umm, well you provided  - you gave me - like the head start, so it was just a 
matter of plugging in my information.  So I would say just putting it together and 
setting up the QR code…maybe half an hour? 
 
T3: It took me maybe, between recording and creating the sheets about 15 
minutes, which wasn't too bad at all.  Umm, the longest part of the process was 
really just getting the QR codes small enough that they all fit on one side of the 
sheet and that there was still space for the kids to write. 
 
T8: The QR code was easy, the audio file was easy, typing it up…all that stuff was 
very easy…I’d say less than 10 minutes. 
 
T9: Umm, I don’t know…like 11 or 12 minutes? 
 
T4: Initially maybe a half hour just like in searching and finding stuff, but I think 
from now on, maybe 10–15 minutes.  That Google shortener was fantastic! 
 
T6: No, time was not an issue. 
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QR Ease of Creation 
Related to the amount of time needed to create the QR codes was the question on 
the level of technical expertise required to link to the audio file with the QR code.  
During the training, the teachers were given some options for different technologies to 
use for creating the QR code, such as Vocaroo, Kaywa, and Padlet.  During the formative 
trial they found other options, as discussed in the last section, such as a browser extension 
or functionality in Google Classroom.  As part of the formative trial interview the 
teachers were asked if they wanted to review any part of the professional development 
training before undertaking the final trial.  None of the eleven teachers requested any 
kind of review on the actual technical skills required to create the audio QR codes.  Of 
the 25 quotes that fell under this code, none contain statements that creating the actual 
QR code was technically difficult.  Some teachers discussed the components of the audio 
and the formatting as minor problems, but still indicated that making the actual QR code 
was not a challenge: 
T3: Umm, formatting was my biggest issue. But, yeah, the actually creating the 
QR codes was very simple. And then it was easy to kind of put it together and 
move on. And then the template helped. 
 
T9:  Um, I would say it took me about a half hour, 40 minutes to make each 
worksheet.  Because I was, just, also self-conscious of my voice, so I wanted to 
make sure it sounded fluid, and not, like, too screechy.  So it just took a little 
while.  But making the QR codes – I used Vocaroo, and that was pretty easy. 
 
Most of the teachers did not bring up any points of difficulty in the process of creating 
the QR codes.  When asked if they had experienced any difficulties in creating the QR 
codes, the responses almost uniformly describe this process as ‘easy.’ 
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T8: I did like this one so much better.  Just, well, I guess I could have done a 
handout for the other ones. It's just so much more involved in the settings and 
resetting the message, and it wasn't as easy. Like making the QR code was just so 
much easier than recording my voice in Google Voice and setting it as a message 
and giving them the phone number and, you know, making sure it was on the right 
message, and that kind of stuff. 
 
T7: Yeah.  Because it was very easy; it is a very, very simple process. 
 
T8: Oh my god – very, very easy. 
 
T3: I did it with Vocaroo, yep.  I used the Vocaroo, did a quick recording for each 
part of the conversation, then used the QR part of Vocaroo – which was actually 
much easier than I expected. 
 
T5: Oh, no – that is actually the easiest part!  What takes the most time for me is 
recording in GarageBand, and exporting, and then uploading to the web 
page…you know, everything takes a little bit of time.  Once you have the URL, 
that is easy to go to the program and make the QR code. 
 
T6: It was very easy!  
 
T9: …it was kind of easy once you got used to the, um, you know, method of doing 
it.  It was…it was easy for me. 
 
It was apparent by the end of the final interviews that, at least for this set of teachers who 
have a strong sense of self-efficacy in experimenting with new technologies, the actual 
creation of the QR codes was not a barrier to their use. 
Best Practices QR Audio 
The purpose of the formative trial was to allow the teachers to experiment with 
this new technology and then have the opportunity to make any design or instructional 
changes before using the audio QR codes for the final trial.  The PI reviewed the 
formative materials and discussed the first implementation with the Spanish teachers, and 
asked them about any plans they had to change the design or use of the audio QR codes.  
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The full set of questions can be found in Appendix E, but the questions that the PI asked 
specifically to support the teachers in making any needed improvements for the final 
activity were:  
§ Would you like to review any part of the training on how to create and host 
audio files, or create and distribute the QR codes?  
§ Were there any technical difficulties or problems with accessing or using 
technology that made this activity challenging to complete for the students?  
§ Were there students who were not able to complete the QR audio activity? If 
yes, how did you make accommodations for them to learn the same material?  
§ Are there any changes that you would like to make in the design of the activity 
for the final implementation?  
Based on the teachers’ answer to these questions, the PI offered suggestions or 
examples of other possible uses.  Many of the participating teachers spoke about lessons 
learned from using the QR codes, and together these comments comprise a set of advice 
for best practices in using audio QR codes for listening comprehension.   
One set of comments centered on preparing the students to use the QR codes in 
order to avoid technical issues or confusion.  Several teachers noted that the students 
needed help with choosing an application to scan the QR code, and one noted that the 
students needed practice scanning the QR code. 
T6: Tell them that they shouldn't delete their QR readers until the end of the year.   
 
T4: Yeah.  They flat out said..I had one boy who came up to me and was like, 
“Look!  I typed it into my phone – look, I really did try.”  And I said, “OK.” And 
he said, “But there’s like 15 different QR apps.”  I said, “Well, whichever one is 
free you can download…they all do the same thing.”  And he’s like, “I just didn’t 
know which one would work.”  And I said, “Well, you know, you just put it on 
your phone and if you don't like it you just uninstall it. But ah..I think.. I think 
they're just, you know, not used to being given permission to do something like 
that. 
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T4: Yeah, I think I might when I introduce it the next time I’ll say, “OK if you're 
going to the PlayStore you’re gonna use this one; if you are going to the Apple 
store you’re gonna use this one. 
 
T9:  I liked them.  One thing I noticed is that my students were holding their 
phones too close to the QR code…so it wasn’t scanning.  So I think I’d just try to 
instruct them on that sooner. 
 
T2: A little bit, like the first time through.  Um, I would say that also if I were to 
reflect on it I would do a lesson on “What Are QR Codes” an example of how to 
download and give them examples of which downloads to use for free, and maybe 
even send a notice home to parents that it is not mandatory but this is what we're 
going to do now. 
 
Another set of comments was related to instructional design, including the number of QR 
codes used, the length of the audio track for each, and whether or not to include word 
banks or transcriptions.  
T2: They did better with fewer questions. Because the…having the five in the row, 
I think it's sped it up for them. Because I also think I may have spoken quicker by 
doing five. 
 
T3: I had given them the option of taking a copy where the Spanish was already 
transcribed and they just had to listen to it, read along with it, and then translate.  
Which worked out well for some of the kids, because it gave them a little less of 
the pressure that they were freaking out about the first time through when they 
had just been transcribing and translating. 
 
T4: I put a word bank on it because of what they said the first round through. 
They said it was too hard to do without the word bank. 
 
T3: Other than the…I mean I'm enjoying it so far, the QR codes.  Even though, I 
mean I could just stick, for example a listening passage on my class web site, it 
kind of gives them…it’s nice to have it broken down where they literally have to 
scan each one and then they can focus on that.  For some of the kids, if you give 
them a list of all of the activities or all of the listening portions they somehow 
manage to confuse themselves and click the wrong one.  So it's nice to have it very 
clear cut which… which passage goes with which box. 
 
T8: The major difference with that one was I had them originally write down 
everything they heard, but I didn't think that that was the best way to assess their 
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listening abilities with the language with the app.  So I decided to do the questions 
and if they were able to answer the questions correctly. 
 
Finally, the teachers advised that students be given extra time to complete this kind of 
technology-dependent homework in order to give them opportunities to overcome either 
technical problems, or to find a way to access a device.  Some teachers paired students 
with others in the class as another way to share mobile technologies. 
T2: Again, because they did it for a group and I gave them enough time, they 
really were all able to complete it. 
 
T2: Yeah, they always, I mean that's why, um, my go to for any technology 
assignments always, they have to, they have to have a longer time frame. You 
can't make it overnight. 
 
T9: My class had two. [nights to complete the homework] 
 
T8: I did give them a week to do it, because I knew the issue they were going to 
have. 
 
These best practices, although noted in this context of Spanish listening comprehension 
exercises, can be applied to the teaching of other foreign languages and even other 
subject areas such as math and English language arts.   
Theme 2: Issues Related to Student Access 
When requiring academic assignments to be completed using a certain 
technology, teachers are always cognizant of the current reality that not all students will 
have equal access outside of school to a particular type of hardware or software, or, if 
needed, a stable Internet connection.  In the needs analysis survey responses, nine of the 
eleven participating Spanish teachers answered that 75% or more of their students had 
access to a mobile, Internet connected device outside of school hours.  Even so, the 
teachers’ responses to the interview questions revealed many concerns about student use 
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of technology outside of school.  This group of responses was coded into five areas: (a) 
no access to device (b) restrictions on phone use (c) poor access to Internet or wi-fi (d) 
independent of location and (e) multiple means to access content.  
 It is important to note that while the first three codes were applied to possible 
problems that might interfere with the completion of the listening comprehension 
homework tasks, the fourth explains how the audio QR code activities allowed some 
students more access because of the convenience of using an mobile, Internet-connected 
devices, and the last group of coded quotes presents options to help with the issue of 
limited access.  Therefore the teachers’ concerns were not uniformly related to the fact 
that a small percentage of students could not access a mobile device at home.  
No Access to Device 
The teachers’ responses to the interview questions pointed to lack of student 
access of a mobile device as the single largest barrier in utilizing the audio QR codes as 
part of their regular practice.  Even when teachers check to make sure that all students 
will be able to have such access, it may not be guaranteed; the last response below relates 
the story of a student who did not want to admit a lack of device ownership because of 
embarrassment.   
T2: The kids having the availability of technology?  I mean my district… I'd say, 
it's pretty easy to say that least one out of three has a smartphone without batting 
an eye in middle school.  Um, and that’s…I don't even have to poll them to 
guarantee that.  I can just look around my classes and I tell you. 
 
T4: I would say with the very miniscule group of students that maybe don't have 
the access to a device, then yes.  Maybe out of my…I’m trying to think…I think I 
had 89 or so I assigned it to and out of them there's only two that don't actually 
have devices, but their parents have a phone so they could have used the parent's 
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phone.  Depending on like a city school - maybe they wouldn't necessarily have 
stuff or, you know, I think that would be the only hindrance. 
 
T8: No.  I mean just besides my students…just that some of them that don't have 
the access to technology, it makes it difficult for some of them.  
 
T8: Umm, the other thing was that my biggest concern was about how many kids 
would have access to a smart phone, and what I did was I…there was like 11 
students out of my 140ish that wouldn’t – they weren’t going to have access to a 
smartphone to do it. 
 
T9:  I mean, it’s good.  I think for the students who didn't have devices we would 
have to think of something else to give them. 
 
T11: So what happened was, the day that I introduced the assignment and handed 
it out I tried to get around to everyone to make sure it was downloaded if they had 
their phone, or, you know, what they were going to do.  And, um, this one student 
I think was embarrassed that he – that he didn’t have, you know, everybody else 
had their smartphone out and so he, he didn’t tell me. Umm, so I wasn't aware of 
it until the say the assignment was due, unfortunately.  And I told him that – you 
know, I kind of helped him out.  But, umm, I really think he was…he just didn't 
want his classmates to know. 
 
The rates of ownership in this age demographic have been rising dramatically over the 
past few years, but unless a school is prepared to provide students with mobile devices 
for home use, teachers cannot rely on these as ubiquitous resources. 
Restrictions on Phone Use 
 An interesting finding during the study was that device ownership or access itself 
does not always result in its use.  Although there were only nine quotations marked with 
this code, these were gathered from five of the eleven participating teachers.  Some 
possible obstacles to device usage included an inability to download required applications 
because of parent permission or storage space, or a temporary loss of access to a personal 
device as a punishment by parents.  School policies that restrict personal smartphone or 
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tablet usage in class also presented a barrier, as several of the teachers wanted the 
students to try the activity in class before completing it as a homework assignment but 
were not all allowed to grant this permission due to a school-wide mobile device 
prohibition. 
T7: I think I would get…besides the ‘we know it's not graded’ I think I would get, 
you know, some of the same things I heard: my storage is full on my phone, my 
mom said I can't download any apps she changed the password….so I just said, 
you know, that's why I offered my phone.  
 
T8: Instead of like, “oh, my phone broke, this that.” Or “My phone got taken 
away, this that.” 
 
T9: Five students had difficulty.  Two students could not download the QR 
readers, one student didn’t have storage on their phone, and the others couldn’t 
get into it because of password difficulties. 
 
Excuses for non-completion of homework are certainly not a new phenomenon, but such 
restrictions that are beyond the control of the teacher remain, despite careful planning to 
ensure that all students have access to a mobile device.   
Poor Access to Internet or Wi-fi 
Another technology-related problem occurred due to the need for students to have 
a stable Internet connection first for downloading the QR reader app, and then when 
completing the homework.  While some smartphone users could rely on cellular 
connections, even this option had limits due to differing data plan subscriptions.  Students 
who connected to the Internet via wi-fi networks had to be in a place where such 
connection was allowed (as was not the case in some schools) and strong.   
 
T1: Download…downloading became a problem because of the wi-fi.  They can't 
download apps when they are in school. Um, also, if they didn't have a phone we 
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had to find, we did have to go online and find an online reader, which took a 
while. So we tested a few.  And then, um, sometimes when they tried to scan it 
didn't work.  
 
T9: In school some of the kids had problems downloading the app, but I guess if 
that was out of the way and we were able to use the web site through the school 
Internet, then I don’t think there would be too many barriers.   
 
T3: The hardest part about it is just, um, worrying about whether or not they have 
good like wi-fi connection, or if they have good Internet access where they are. 
 
T4: The only thing that was an issue was, “Well, my Internet didn't work” or “It 
wasn't…the page didn't load or the web site didn't work.  And we found out that it 
was because they didn't case sensitive the web site.  
 
T7: Um, I did have some kids tell me that they got an error code – um, and then I 
had some kids that when they told me that in class I gave them my phone to use, 
and they scanned it right in front of me and it started playing... 
 
T8: If it was on an Apple product, the kind of like…the bottom where you would 
like push the play button to listen to the audio message, it like wasn’t appearing 
fully. 
 
T3: The only issue that I caught that some of the kids had – some of the kids did it 
in between like their sports games and things like that. So they didn’t have access 
to wi-fi. 
 
T6: Not that they said on this one.  There’s a lot of them on the first one who said 
they had wi-fi issues. 
 
This result suggested that when planning to assign technology-dependent work, teachers 
must poll students about network connection in addition to device access. 
Independent of Location 
In contrast to the concerns about Internet-based work in the last section, a few 
teachers remarked upon the benefit of assigning homework that is accessed through 
mobile devices.  While the study was designed specifically to involve homework 
activities that were performed by students outside of class time, the presumption by the 
109 
 
 
PI was that these would be completed in the home.   As it turned out, several teachers 
reported that the students completed the audio QR listening activities while ‘on the road’ 
or waiting at extra-curricular activities.  The students took advantage of the mobile device 
and the way that it allowed them to connect to Internet resources via the cellular network 
and wi-fi.   
T3: Well to be honest, I never really gave that much listening assignments at 
home for homework because it seemed like such a pain to go through for them to 
have to use the computers and things like that.  And a lot of the kids will end up 
doing homework on the way to practice or to another event, so for them it was it 
was more of a pain to have to do listening at home.  We usually did most of it in 
class.  So for me, it's a great way to give them small listening activities and kind 
of change the way that I assign their homework. 
 
T1: Oh yeah.  I had no issues. And most of my students had not done QR codes in 
that way.   And they are actually on their way to Washington, D.C. . And they're 
using, I think they are using a QR code app up to do an activity while they are in 
DC. 
 
T9: So in this case the kids were – wherever they did their homework is wherever 
they were able to do the listening activities, so if they were in the car, or if they 
were you know at home – wherever they were. 
 
Although this code was not one of the most frequently applied, the responses indicate that 
students with mobile devices may appreciate the convenience of being able to complete 
academic tasks via such devices and transmedia materials.  This convenience could, in 
turn, lead to an increase in homework completion rates.  Additionally, if this ability to 
complete homework tasks allowed for teachers to assign a wider variety of homework 
tasks that require more use of higher order thinking skills than traditional worksheets, 
there could be a positive impact on overall academic achievement in foreign language 
learning. 
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Multiple Means to Access Content 
 As a direct result of the issues mentioned in the last three code discussions related 
to device usage, the teachers made various alternative arrangements to bolster the ability 
of all students to complete the listening comprehension activity.  Some of these related to 
ways to make it easier for students to use the audio QR codes, but the majority of 
accommodations centered on providing a different route by which to access the audio.  
Several of the participating teachers used their own web sites to host audio files, or sent 
the URL of the online recording to students via e-mail.  Others paired or grouped 
students, or encouraged them to share resources if friends could not access it one way.  If 
none of these methods worked, they provided time and access during school hours 
outside of class time for students to use school devices and Internet connectivity.   
PI: So it’s already up there, anyway.  One of the, um… one of the teachers, they 
had kids using Chromebooks and they found a web site where you can turn your 
Chromebook into a scanner and you can scan the QR code with your 
Chromebook. 
 
T4: The URL, and I also put a link on my web site - so every assignment that I 
have is posted on my web site and they hyperlink it so they could just click it. 
T4: So I’m thinking that to revise that I'm going to also put a link on my web site 
for them if they are having trouble with because even though it’s a short code, 
apparently capital and lower case letters are difficult. 
 
T7: Right.  Well. Yeah I guess…right…the QR code would have to be printed for 
them to scan whereas I could just insert an audio link.   
 
T6: Yeah, I think I could probably  - she could probably copy and paste a QR 
code into the homework site, and they could scan it from the homework site.   So 
that would be an answer instead of an .mp3. 
 
T8: No.  I mean just besides my students…just that some of them that don't have 
the access to technology, it makes it difficult for some of them. But it is very easy 
to take the QR code and just email it to them - or just email them…the thing is I 
could just skip right over that and send them the Vocaroo file. 
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T2: This was -  it was actually all homework.  And I posted on Google Classroom. 
 
T11: So I actually gave them a sheet with the link. And they completed the 
assignment this time around.   So they could have actually…they didn't 
necessarily have to type it in. They could have clicked. 
 
T11: So like their friend kind of like texted them the link, or sent them a link 
somehow.   
 
T8: The last time I had e-mailed a few students in order to do it…um, the ones 
that didn't have access to a device to do the QR code. This time I instructed them 
to either buddy up with a friend, they could come to me and use my cell phone to 
do it after school…. But no, I didn't e-mail it this time.  I kind of forced them into 
trying to use the QR code with a buddy, or, you know… 
 
T2: So that way they could even use something at home – they could use a phone, 
they could use a tablet.  They could even use an app at school, a tablet at school, 
work with a buddy at school.  So I gave them lots of options so there wasn’t 
anybody who was not able to. 
 
T6: I offered them the opportunity to come to me during lunch, recess, study hall 
to use an iPad to do it, and two of them did actually do that. 
 
T5: Not everybody had it.  I mean, they had iPads, that were able to …some of 
them had cell phones, some of them had iPads, some of them had digital ones like 
tablets – but some of them didn't have any.  I let them use my telephone if they 
didn’t have it so they could take turns and do it. 
 
T6: Umm…but other than that, no.  And the ones that didn’t have phones, I had 
them come use an iPad in my room. 
 
T8: Well, I assigned it as a homework assignment for everyone for credit.  The 
students that didn't have access to a smartphone or a QR reader, I e-mailed them 
the audio file so I kind of skipped over that step for them…  And if they didn't have 
a computer at home, they were working on it in my class or in study hall. 
 
Six of the eleven teachers brought up this idea of ensuring that students could have an 
alternate way of retrieving the audio content.  This technique of providing multiple ways 
for students to connect with the web-hosted content made for nearly universal access, and 
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could be added to the previous list of ‘best practices’ when designing homework 
activities that use audio QR codes. 
Theme 3: Perceived Impact on Teaching and Learning 
The research question driving this study did not seek to measure any change in 
academic achievement on the part of the students using the audio QR codes for listening 
comprehension activities.  Instead, the study was designed to ascertain the perceptions of 
the participating teachers as to the possibility of using the audio QR codes to enable 
audio-based activities to occur outside of the regular class time and setting.  In order to 
elicit opinions on the potential benefits and barriers to using this tool, there were several 
questions posed to the teachers throughout the stages of study indirectly related to the 
ways in which the audio QR code listening activities might enhance students’ academic 
skills:  
Needs Analysis:  
How important do you think it is to provide audio examples alone – without video 
– to your students?  
 
Interview after Formative Trial:  
Do you see any evidence that the audio supports delivered by QR codes had a 
positive impact on student learning?  
 
Interview after Final Trial:  
Do you see any evidence that the audio supports delivered by QR codes had a 
positive impact on student learning and/or helping students meet your stated 
learning objectives for listening comprehension?  
 
The answers to these questions comprise the majority of the responses in this section, 
which were coded into the following schemes:  (a) audio or listening-only benefits, (b) 
ability to repeat input, (c) more practice for listening (d) saves instructional minutes (e) 
positive impact on learning, and (f) transformative use.   
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Audio or Listening Only Benefits 
The results of the needs assessment question related to the teachers’ preference 
for supplying students with audio-only listening materials as opposed to motion media 
with visuals showed that seven of the eleven teachers rated this as ‘somewhat important’ 
while the remaining four chose ‘very important’ (see chart above).  In the discussions 
with the teachers about this aspect of instructional design, the participants frequently 
stated the benefits of the audio-only format that the students accessed through the QR 
codes, even though this was not a scripted question for those interactions.  One teacher 
even cited participation in the study as the catalyst for realizing the importance of these 
kinds of materials for building listening comprehension skills.    
T2: Because when you ask someone directions on the street, you don't have that 
option. And that was the biggest…in my opinion that's one of the biggest 
obstacles. Even on the phone, even when you've been speaking it for a while, you 
tend to go, “Oh, can you speak a little more slowly for me?” And that's a great 
time where they can learn those phrases in actual conversation. So, I was 
skeptical at first, but I really…I really, really see the merit in it. Like, I liked the 
idea, and now I can see how it can up their thinking and intuition skills with it. 
 
T2: Because in the real world we don't really, we don't get that you're on the 
phone with someone, and they are asking you questions in a different language. 
You don't get to see their body language, you don't get to…so this is a way that I 
could simulate those things much more, much closer to a real life situation. 
 
T3: They were used to in the past listening to someone talking in front of them - 
which is much easier: you see their...their mouth and their cues that you kind of 
naturally make.  When in listening you lose that visual part of it. So it's…it's a 
little bit more challenging, but it...it works in a way to align with what we're 
doing now, um, in our curriculum. 
 
Other teachers noticed that students were forced to pay more attention to the audio, 
without the visual data that might provide clues or cause them to split attention and focus.  
They also took the opportunity to review with students the ways to decode spoken 
114 
 
 
utterances and match them with the knowledge that the students already had of the 
written forms of the language. 
T1: I definitely think that it forces them to just do listening – they have to really 
listen.  They don’t have any other distractions and, um, listening to somebody, 
you know, in the target language, I think they really have to step it up.  So I 
definitely think it’s a good tool. 
 
T4: I think it…well it was a Spain Castellano accent, so I think it was nice that 
they got to hear a different accent. And they came in the next day and asked 
questions, you know, like, “Why did she say it that way?” or  “She was speaking 
so fast!” And I said, “No, actually she wasn't really speaking that fast - let me 
play it again.” And I put the words up so they could read it at the same time, and 
they said, “No…well I guess she's not really speaking that fast.” And I said, 
“Well, if you play it more than once, did it seem like she was still speaking really 
fast?” “No, no I guess not, because now I kind of know what she's saying.” And 
so it was kind of like a learning exercise not just on, like, the QR thing, but also 
the audio. 
 
Eight of the eleven participants discussed the ways in which the audio-only materials 
were useful for growth in listening comprehension.  In the needs analysis, the Spanish 
teachers rated the importance of providing audio-only materials in the following 
breakdown: seven chose the ‘somewhat important’ and four chose ‘very important’   It is 
not clear whether the perceptions of the benefits of assigning the students audio-only 
exercises would have been similar regardless of the technology used to link the students 
to the materials.   
Ability to Repeat Input 
Ten of the eleven teachers mentioned the ability for students to replay the audio 
tracks as a positive feature of the audio QR codes.  The PI did not explicitly mention this 
possible benefit during either of the interviews, so the number of responses and 
similarities across participants merited its own code and analysis. 
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T1: And that took a little while for the students to figure out. It's like, “I couldn't 
go back. I had to go back and listen” and I was like, “No you just do the little bar 
and you go back as much as you need.” So once they figured that out they were 
all very happy. 
 
T8: But I do, I think that it was a great tool and now that hey know how to use it 
they can…they know how to re-play it and listen to it again. 
 
T3: It was, um, it was easy for them to go back and listen – it wasn’t like they hit 
play or recording once and they had to move on - they had the opportunity to 
listen as many times as they wanted to. 
 
T5: And they were playing it and playing it until they got it! 
 
Three of the teachers specifically brought up the fact that some students who 
might struggle with language learning could benefit from this ability to easily replay the 
audio file if needed: 
T2: Well, I think…any extra practice at this point has been helpful, especially for 
some of the kids that are maybe farther behind.  They were able to listen to it 
more often. They listened to it again more than once. 
 
T7:. Because then students that may need to hear a listening over and over to 
really get it - as opposed to you know if I usually play it twice in class and move 
on - they have the capability to go and listen to it as many times as they need. 
 
T1: I have kids that will practice a lot!  My special ed kids also, um, one has a 
tutor, and this is what he does with his tutor. And he will…because his mom really 
wants him to pass. He will practice each of these, and he's hearing my voice more 
and more.  He's getting what it is…how he's supposed to answer these.  And, um, 
it's…it's working out great! 
 
The ability for users to repeat an audio file is not unique to this technology; in 
fact, the media player that most of the students were asked to use on Vocaroo is identical 
in features to other web-based media players with the basic commands of ‘stop,’ ‘pause,’ 
and ‘play again.’  The progress bar under the volume control allows users to see the time 
elapsed and click to return to any particular point in the recording.   
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Figure 10: Vocaroo web-based media player 
 
It is interesting to note that despite the ease with which students could easily 
return to any section of the listening file, the teachers chose in practice to record fairly 
short utterances for the listening comprehension exercises.  This is a contrast to the kinds 
of longer audio recordings that might typically be recorded for use on a CD or podcast.  
The preference for shorter passages on the part of the teacher is triangulated by the 
document analysis in three ways (see below); (1) none of the teachers used the template 
for the ‘scrambled story’ that would require a longer recorded passage, (2) most of the 
QR codes created by the teachers were composed of three sentences or fewer, and (3) 
several teachers specifically chose to create multiple QR codes containing shorter 
passages on worksheets rather than one single recording.  The implication may be that the 
ease of recording, hosting, and creating the QR code allowed the teachers to create 
multiple shorter audio files instead of investing the time in creating one longer audio file 
to be copied to a CD or formatted into a podcast.   
Another possible reason for shorter audio passages and multiple QR codes may be 
that the teachers were concerned about students listening to correct portion of the audio 
as they completed the required tasks.  Teacher 3 specifically mentioned how the 
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placement of the audio files into separate QR codes that could be aligned with matching 
writing tasks was an easy format for the students to follow independently.   
T3: …it’s nice to have it broken down where they literally have to scan each one 
and then they can focus on that.  For some of the kids, if you give them a list of all 
of the activities or all of the listening portions they somehow manage to confuse 
themselves and click the wrong one.  So it's nice to have it very clear-cut which… 
which passage goes with which box. 
 
These results are also related to the benefit of saving instructional minutes, allowing 
additional practice, and independence of location, as students were able to virtually 
recreate how a teacher might be speaking in class as many times and in any time/location 
that they needed. 
Positive Impact on Learning 
This code was purposefully broad in order to account for the variety of ways in 
which the teachers responded during the interviews to the question about whether they 
noticed any positive effects on student learning.  These effects were frequently 
mentioned, with all of the teachers providing at least one quotation that received this 
code.  The benefits ranged from an influence on behaviors and affect to those with an 
academic focus.  Some teachers noted that certain students who were previously stressed 
by the listening and speaking required on exams found the QR audio practice helped 
them to feel more calm about the upcoming activities.  Others stated that the students 
were better prepared for class discussions and assessments because of the extra practice 
opportunities.  The teachers also mentioned behaviors that could help students become 
better foreign language learners, including a growth in metacognition regarding listening 
comprehension, and more focused attention on homework tasks.   
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T1: He was…he was so stressed out.  So he came. We did one of these but I 
actually also practiced with him, and his…you know I asked him what's his stress 
level right now. He's like, “9 out of 10.”  At the end, when we had done some of 
this, and it was yes, me sitting in front of him, but we also did one of these, just to 
really break it down and, you know, what it is that I wanted. He said, “My stress 
level is now a 7. 
 
T4: And I explained to them, I said, “You know what sometimes there is… you 
know students - native speakers - who come in here and they, you know, speak a 
mile a minute Spanish and it takes me a second. I have to process, process…oh 
that's what you said.” So you kind of have to learn how to do that, and it was sort 
of a teachable moment that I think I would have liked to do it earlier on, now that 
I know that I'm doing it.  And I could show them something like hyperspeed 
Spanish and then put the transcript underneath and then go through it a couple of 
times and say, “Look this is what actually is happening in your brain.  This is 
what the process is. You're breaking it down; you're hearing it this way. So I just 
thought that would be kind of a cool thing to do. 
 
T4: Because it [listening] is not something that they do in other classes. This is 
like…it's unique to just a foreign language, I think. 
 
T2: But they knew what the mistake was and what it was supposed to be.  So 
honestly that kind of showed me that one, they really paid attention to it, whereas 
they didn’t just half do it.  Because sometimes when they don’t have that extra 
component, they’re kind of on ‘autopilot’ when they do stuff outside of class. 
 
T3: So they came to class the next day already being aware of a few of the new 
vocab words and then when we went to go learn the vocab a little bit later they 
were already like, “Oh, I know what this is – I heard this on the recording!”  So, 
umm, it was a nice kind of segue into that. And giving them the opportunity to 
kind of explore new vocabulary on their own before we did it in class. 
 
T9: …, they actually picked up on it…especially the ones that did it in front of 
their parents, because I think it started to make them discuss exactly what they 
were listening to. 
 
T11: …I mean I think it would certainly help prepare them for, like, the listening 
part of our exam, which was a similar formatting. 
More Practice for Listening 
According to six of the eleven participating teachers, the audio QR codes allowed 
students to spend more time practicing their listening comprehension skills in Spanish.  
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This result was not surprising, given the data from the survey regarding the relatively 
small number of instructional minutes students participated in listening comprehension 
activities in class, and were assigned to practice with out of the class.  As teachers must 
reserve time for all four skills of reading, writing, speaking, and listening, asking about 
the time allotted for any one of these skills individually would yield the same result.   
The teachers were asked specifically to design this transmedia activity for the 
purposes of listening comprehension, so the additional time required for the study-
mandated listening comprehension activities alone would cause at least some temporary 
increase in practice.  The responses were very positive about this additional practice, 
however, with several teachers indicating that this additional practice opportunity was so 
valuable for language learning that it might become a regular part of their pedagogy (also 
see ‘Planned Future Use’ code below).   
T1:.  When it comes to the listening and to the speaking, um, their stress level is 
so high that they kind of stop. So you're trying to come up with creative ways to 
have them practice not only listening, but speaking, and you know it's very 
difficult when you're trying to teach. You know they've asked me, “Can you just 
do this with me? And it's, “Well, I have 30 other students. When will I do that with 
you? So it's been…it actually took a lot of stress out of my…um in my shoes, 
because now I have something that… I have kids that will practice a lot.   
 
T2: Well, I think…any extra practice at this point has been helpful, especially for 
some of the kids that are maybe farther behind.   
 
T3: That better honestly fits the needs of what we're doing now for our final exam 
and all that kind of stuff.  We just changed our format of our listening and 
speaking sections on our test, so it kind of aligned a little bit better. So they're 
getting more exposure to hearing a tape.  
 
T5: So I think this actually extends their learning time, because I don’t have to be 
present for them to learn. 
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T6: Right, hearing it again, and some of them had to probably look up a word or 
two, so they were seeing it again and associating it with the meaning to know 
what they had to do. 
 
T9:  Mmmm hmm – and to practice their fluency, I guess.  If they’re hearing the 
Spanish, then they are more likely to produce those sounds. 
 
T11: I think it gave us additional practice, where maybe, you know, we would 
have just done it that once or twice, where it was, like, more repetition with it….I 
mean I think it  
gave them the chance… it gave us the opportunity to practice more listening than 
we would have. 
 
As Teacher 11 noted, moving some of the listening comprehension practice to homework 
tasks opened a new avenue to allow for more exposure and repetition.   
Saves Instructional Minutes 
As was noted in discussion related to the previous code, it is not often possible to 
find the in-class time for extra practice with listening comprehension exercises when 
teachers must reserve time for all four skills.  Therefore, the impact of being able to 
utilize a new technology that can actually preserve instructional minutes by allowing for 
additional listening practice outside of the classroom may have significant ramifications 
for pedagogical practice and student achievement.   
T2: So I like…I like having the option that it doesn't always have to be me up 
there saying it, because the amount of class time that that can use up.  You know, 
you can use a…literally a 40 minute period on 10 of these questions. And that's a 
lot of class time. So this could be a really great way to flip the classroom with 
that. 
 
T2: Um, you know, I do - I see how this could easily be added to what I already 
do to make it easier and save class time. And that alone is invaluable, in my 
opinion. If I can save 40 minutes of class time and the kids aren’t complaining 
about “scanning this cool thing and it just reads to us!” Huh – okay! 
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T3: We usually did most of it in class.  So for me, it's a great way to give them 
small listening activities and kind of change the way that I assign their homework. 
 
T7: Because it's not enough; 45 minutes in a class period of hearing me speak, 
when half the time I'm speaking in English because I'm giving them directions, 
and discipline and things like that. So if they could listen to me at home more it 
would be definitely beneficial.  
 
T10: Yeah.  So this… this was much better because we could, um, we could create 
as much as we want and have them listen to as much as we want on their own 
without us being there.  So it gave us the freedom to free up some time in class to 
focus on other things. Umm, you know, and have the work done, so it was just 
reviewing it and making sure they got the information. 
 
The teachers explained that they could ask the students to either preview the work for an 
upcoming class session, gain more exposure to spoken language, or practice speaking by 
mimicking audio examples at home without needing a live speaker in front of them. 
Transformative Use 
During the interview after the final trial, the PI asked the teachers, “How does the 
method of creating and providing the QR audio codes compare to your previous methods 
of providing content in terms of time necessary to create the codes and technical 
expertise required?”  When investigating the use of educational technologies, it is 
important to note if the technology is being used by the teacher or students to simply 
replace a similar process that was previously done by other means (for example, taking 
notes on a laptop rather than by hand) or if the new technology allows for a use that was 
previously not possible in the educational context.  All but two of the teachers indicated 
that the use of the QR codes as a means for students to access and interact with audio 
files outside of the classroom was a fundamental change in the way that they had 
previously asked students to practice listening comprehension in Spanish.   
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T1: In previous years what I’ve – it has been so stressful for me, because I know 
when it comes to reading and writing, I teach at a higher level.  Like they’re 
eighth grade; I always like to teach like second or third level so that they're up 
here when they walk in to the classroom to take the final, and they're very 
comfortable.  When it comes to the listening and to the speaking, um, their stress 
level is so high that they kind of stop. So you're trying to come up with creative 
ways to have them practice not only listening, but speaking, and you know it's 
very difficult when you're trying to teach.  
 
T2: Yes, that’s usually something I usually do in person or live. But this way, what 
I did was I started recording it. And if students were absent the day I did it in 
class I gave it to them – I gave the QR codes to them – and said, “This is your 
homework.” So they were able to not be behind, or if they couldn’t stay after 
there was a second way to let them be independent and make up their work versus 
being dependent.  And also I used it as just practice - as a practice for them to 
take home and do listening comprehension for homework, which honestly has 
never been possible before. So it was very exciting for me. 
 
T3: Well to be honest, I never really gave that much listening assignments at 
home for homework because it seemed like such a pain to go through for them to 
have to use the computers and things like that.  And a lot of the kids will end up 
doing homework on the way to practice or to another event, so for them it was it 
was more of a pain to have to do listening at home.  We usually did most of it in 
class.  So for me, it's a great way to give them small listening activities and kind 
of change the way that I assign their homework. 
 
 
T7: Before I would have only been able to do this in class.  They could never get 
anything audio from me for homework. And, like I said, the listening right before 
our listening quiz was perfect because that's exactly what their quiz part 1 was. 
 
T9: I don’t think we would have been giving out audio homework previously.   
T10:  I don’t think we would have been giving it out at all, because, um, a lot of 
the audio that works with our curriculum here is, you know, textbook-based, and 
provided by the online textbook. 
 
T11: It would always be in class with me reading,  them listening and answering. 
So it's…it's never been done at home before. 
 
T3:. One of the things that I haven't really been able to do with homework - I've 
never really given them listening homework before 
 
T9: Well, listening activities are hard to get to, and I always had to do them in the 
classroom.  I’ve never had the chance to do my listening activities at home. 
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T10: It was just one source.  Um, so, um, you know, there was a native speaker 
from the Realidades textbook series, or Adelante textbook series; and it was just 
these activities that were made up for us. We just pressed play. 
 
These quotes describe a new ability on the part of the teachers to provide students with 
more customized exposure to the kinds input that they need through the use of the audio 
QR codes.  The Spanish teachers were able to expose the students to more language 
excerpts that matched with the curriculum, prepared them for upcoming assessments, and 
were at an appropriate level of complexity.  This indicates that there is a potential for 
audio QR code usage to strongly impact learning in a positive way.   
Theme 4: Feedback from Affected Parties 
 The last of the four major themes centers on the evidence presented during the 
interviews regarding opinions of many people directly and indirectly affected by the use 
of the audio QR code activities for foreign language instruction purposes.  The teachers 
were asked in both interviews if they had received any feedback from students and 
parents, and were also asked about their own opinions of the QR code technology.  
Unanticipated feedback was also received by other members of the educational 
community, such as colleagues and peripheral staff members of the within the schools 
where the participating teachers work, and even other foreign language educators 
working in different schools.  These responses were spread between the following six 
codes: (a) involves others outside of class (b) share QR use professionally (c) feedback 
from students (d) novelty of activity or tech (e) teacher positive attitude toward QR, and 
(f) planned future use.  
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Involves Others Outside of Class 
When asked about the kind of feedback that parents had supplied regarding the 
audio QR code homework activity, one teacher gave an example of a parent who was a 
little confused about how to help a student use the QR code:  
T11: Um, well, no.  That one student, his…the student I was talking about, his 
mom had e-mailed me… and she was real nice about it, but she was kind of, like, 
she wrote something like, “Help this mom who is technology clueless!” or 
something, you know. 
 
A few received or heard about positive feedback when the parents noticed that the 
students were completing an unusual activity; this occurred partly because of the mobile 
access (see code above called ‘independent of location’).  Others noted that it would be 
unusual to hear positive feedback from parents on homework assignments. 
T4: Umm, one of the students that I have, her mom is actually a teacher here. She 
said…she came up to me and she's like, “You know what? That was really cool. I 
really liked the homework. We were working on that together.  It was really hard 
- we had to play like 12 times. But it was really cool when you hear somebody 
saying it with an accent and speaking so fast.”  And you know the student, said 
that she was actually picking up words, and the mom said, well she actually said 
she understood it a little bit, which is actually really cool.  So I got some positive 
feedback there. 
 
T9: The parents loved it.  Umm, you know, they sat there, they were curious at 
first, definitely curious as to what I was having them do, and when they saw, you 
know that it was just kind of the clear cut activity, just a listening activity - usually 
it would be either mine or T10’s voice, and the parents liked it because actually 
while they were listening, they were kind of impressed with how much the students 
could, um, understand. 
 
T8: One of my students did come to me this morning and said, “Teacher 8,  when 
I was doing my assignment my mom asked me who was talking to me.”  And she’s 
like, “I told her it was my teacher” and she said she had never seen anything like 
that before. 
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T9: So they said that when they had to explain to their parents what it was they 
were listening to, they got more out of it, because, you know they had to 
understand it at that point. 
 
T4: A couple of parents when I’ve been calling home on the phone: “Oh by the 
way, that homework was really cool.” Or I send out an e-mail with every unit that 
we do. And sometimes they'll write back and you know ask questions, and so I got 
some feedback with that, too. 
 
T1: No, the only, let’s see…no, actually not even the tutor. But then again, I'm not 
in a lot of communication with parents. I only hear from them when they're not 
happy. 
 
The team teachers 9 and 10 asked other non-teaching members of the school staff, who 
were native Spanish speakers, to create some of the recordings, and were praised by the 
principal of the building for reaching out to the school community.   
T10: The principal liked that because it was getting the community involved – like 
the school community involved in the kids’ education. 
 
T9: But this time we got people from the school to, uh, you know, who were native 
speakers, to read the dialogue for us, the narration for us… ‘Cause we have 
someone here who’s actually from Spain, then we have someone from Ecuador, 
and some are from El Salvador, so, uh, it was pretty cool.    
 
This code also relates to the professional sharing explained in the next section. 
Share QR Use Professionally 
Some of the teachers who participated in the study were known within their 
districts or even around the larger region to be leaders in using emerging technologies for 
foreign language instruction.  Although the participants were spread out over a large 
geographic area, many were members of a regional foreign language professional 
practice group and attended conferences and workshops related to innovative ideas in 
practice.  There were actually occasions during the interviews when one teacher would 
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mention the name of another participant, unaware that they were both participating in the 
study.  Two of the teachers had already shared their use of the audio QR codes with 
colleagues, and another two had discussed using QR codes for other applications with 
educators outside of the foreign language area.    
T1: But it kind of grew, and now I told one teacher in my school, and she would 
like me…we have professional development day on Friday; she would like me to 
do it for the department. 
 
T1: Then I told my other friend teacher who teaches French in the district but in 
another school and she would like me to go to the school and teach all the 
teachers. 
 
T4: And that's sort of the feedback that I got. Parents and people around the 
building that saw me copying – like, “What are you doing?” I said, “Oh I'm 
doing QR codes.” “Really? That's so cool! How you doing that? What are you 
doing with them?”  And I said, “Oh well there's this this study that you know 
they're trying to see…  “Well, why are you using the QR codes?” And I said, 
“Well because they're everywhere and it's kind of cool” and they’re like, “That's 
so cool! How do you do it?”  
 
T4: Um, the feedback was really good, and I think one of the biggest things is how 
the parents and community and people in the building reacted to it.  Like that 
was…I was just, like, the coolest person because I'm doing this new thing and, 
“Oh, how do I do that? I wonder what else we could QR?” and things like that.  
Like, “Oh maybe we could do that with the grade book, or maybe we could do 
that with this, and…” and, you know, they liked the idea of that little shortcut 
thing. 
 
This kind of professional sharing is common with educational technologies, and is an 
alternative way to attending workshops or conferences of spreading positive experiences 
with adoption of a new technology.   
Feedback from Students 
No students submitted work samples of took part in any kind of official poll or 
survey as a part of this study.  The PI did ask the teachers during both interviews, though, 
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whether they had received any kind of informal feedback from the students in regards to 
the audio QR code listening activities.   The responses covered all possible opinions from 
dislike to excitement.   
T1: Um, they…they didn’t overall like it, I’m sorry to say.  They, I think….again I 
can't tell whether it was because of the quality of the audio…. but I did tell them 
that we would be doing other activities with QR codes and the next one will be 
that you will be creating your own, and they – some – were excited about it and 
others were like, “No more technology, please! It’s too complicated. 
 
T7: Umm..not really they just kind of said, “Yeah, I did it.” And handed it in. 
Nobody seemed overly enthusiastic about it, or nobody was like, “This is dumb.  
Why do we have to do it?” Just another assignment to them.  I mean they have 
Chromebooks in most of their other 8th grade classes, that they use every day, 
day in and day out. 
 
T3: Yeah, um, the kids seemed to enjoy it.  Um, the first time through it was a little 
more stressful – some of them were anxious about it. It was new, it was something 
different. But the second time through, they liked it because it was a good practice 
activity that they could do for homework rather than just the worksheet or review 
packet. 
 
T5: They loved it!  They were like, “Can we do more of this?” 
 
T11: I've actually used it with my, um, 10th graders, too, since I learned how to 
do it with you.  And they…they have shown even more enthusiasm about it. They 
really like it. 
 
One potential benefit of using educational technologies can be to motivate students who 
would otherwise not always engage with the curricular material.  The results from this 
general question on feedback seem to be inconclusive as to the students’ interest in 
completing the listening comprehension activity with QR codes.  The next code was 
applied to quotations that were more specific about the use of the particular technology 
instead of an opinion on the activity as a whole. 
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Novelty of Activity or Tech 
The participating teachers designed the listening comprehension activity to work 
through a scanning application on a mobile device to access the audio content.  As this is 
not a common way to complete homework assignments, the PI predicted that using this 
kind of technology might be appealing to the students in terms of convenience and 
novelty (Wang, 2014).  Most QR codes provide no hints about what information will 
appear when they are scanned, so finding the ‘hidden’ information that is linked to them 
via URL can be appealing to users.  Some students were interested in the new technology 
of QR codes: 
T4: No.  Once they actually had…the kids who were able to put an app on their 
phone and actually use it said, “Oh, that’s pretty cool, you don’t have to type an 
address.  They seemed like…I have to say that honestly, when I showed them what 
a QR was, they hadn’t…”Oh yeah! That's what that thing is?  That’s what that 
thing does? Oh that's so cool!” And then I had my phone and I had a QR 
projected on the screen, on my whiteboard and I scanned it and they were like, 
“What are you doing?” And I said, “Oh I'm going to scan it with my phone, 
watch!” They were like, “You can’t do that, that is on the screen!”  “But, yes I 
can – watch!” And my phone, you know, made the noise and I went to the 
site…and it just took me to the site and they were baffled. 
 
T4: I think it's a little of both [new and particular tool], because it's.. it is new and 
different. And you know how many worksheets to the kids take home that actually 
have a QR on them? I think that itself is new. 
 
T8: No, I liked it a lot. I like using stuff like this, so it was exciting for me, and 
new.  And, you know, my students - any time they can…you know, even some of 
them that don't have the technology… even though they can do something with 
technology, it makes it exciting to them. You know a lot of them are like, “Oh, it's 
so cool.”  
 
A few of the teachers noted that the students were especially interested in using the 
devices.  Although the study asked the teachers to assign an audio QR homework 
activity, several had the students bring in the smartphones to the classroom prior to the 
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assignment so they could demonstrate how to complete the task.   
T5: So what I did is I printed the squares for the QR codes and I just pasted 
them…or put them on their desks.  So when they came to the class they were very 
excited that they had their cell phones with them  - they got into the BYOD for 
school. 
 
T5: They really liked it because they want to use their device in school, you know?  
I think that at this age, that is the catch.  I think, you attempt, you know, make 
them, take advantage of the devices they have and engage them to, you know, 
through their use for things in our repertoire.  I think that is where the key for 
successful engagement is. 
 
T8: They kind of get excited when they can… because they’re not allowed to use 
their cell phones in school. So when I tell them they can use it in class to listen to 
it and put their headphones in and kind of zone out and do their work, they really 
enjoy that. 
 
Another factor was the novelty from the perspective of the teachers; they were interested 
in trying new activities.  This was triangulated both by the fact that they self-selected for 
the study, and by some of the responses on the needs analysis in which they indicated that 
they were actively looking for new technology tools to use with their students:  
T6: Very high [chance of using it next year].  I liked it. I think it’s a…breaks up 
the monotony a little bit. 
 
T2: But it was a nice break from the normal routine, and that’s what some of the 
kids were saying they liked it - that it was different. 
 
T3: It kind of changed it up a little bit and it gave them an activity that was more 
relatable to the final exam. Especially…we just finished our speaking test today - 
it was a back and forth conversation, which is one of the topics that they might 
have gotten anyway for their speaking test.  So it was kind of a nice, um, practice 
to kind of go through the questions and answers and see what types of questions 
would appear on potentially their speaking exam. 
 
T11: Uh, just that I… that I, you know, I really enjoyed it. I found this to be sort of 
like a, you know, refreshing because sometimes you get in a rut. So it was 
something new to bring to the table. 
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T1: Um, I definitely think that just using technology in that way – just something 
different, rather than what they typically get as far as worksheets, or you know, 
go in and listen to this audio on, um, you know, whatever program or watch a 
YouTube video…it’s something, just another tool that they can use. 
 
This code was applied to responses by eight of the eleven participants, indicating that the 
novelty of using technology may still be a motivating factor in and out of the classroom.  
In order to test whether the novelty effect wears out after a certain amount of time and 
activity use, the PI would need to revisit the participating teachers at a later date and 
again ask the teachers to gauge the level of enthusiasm shown by the students when 
completing the QR code listening activities. 
Teacher Positive Attitude Toward QR 
At the end of both interviews, the teachers were invited to share their thoughts 
about the QR code activities and their participation in the study.  They expressed very 
positive reactions to learning about this technology and its potential for supporting 
foreign language instruction.  There were many instances of positive comments related to 
learning about and using the audio QR codes, from 10 of the 11 teachers. 
T1: So based on what I told them - because I really want to share!  This is such a 
cool activity!  It wasn't really my idea - you know, you kind of planted the seed! 
 
T2: No I’m trying to…One, I'm so thrilled for participating because it forced me 
not only to learn about it but to use it and reuse it in a short amount of time. 
Shorter - not really short, but…and, you know, there was plenty of time, but even 
among the things, and by having that time frame, I think that I've achieved a level 
of competency with it as a new technology piece that I wouldn't normally have 
had. I think that kind of relates back to the whole training piece, too, about with 
this. 
 
T4: As far as, for me, I liked…it felt like I was more up to date in technology.  I 
kind of feel like I was more, you know, refreshed. I'm kind of getting out there and 
changing things a little bit as opposed to just the stale web site. 
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T6: I like it because it gave me a whole different thing to do with QR codes other 
than the scavenger hunts. 
 
T3: It kind of changed it up a little bit and it gave them an activity that was more 
relatable to the final exam. Especially…we just finished our speaking test today - 
it was a back and forth conversation, which is one of the topics that they might 
have gotten anyway for their speaking test.  So it was kind of a nice, um, practice 
to kind of go through the questions and answers and see what types of questions 
would appear on potentially their speaking exam. 
 
T10: And also the listening comprehension tasks that we have designed for us by 
the textbook series, it has…it has them essentially doing, finding multiple answers 
at once… and they’re just too confusing. 
 
T11: Uh, just that I… that I, you know, I really enjoyed it. I found this to be sort of 
like a, you know, refreshing because sometimes you get in a rut. So it was 
something new to bring to the table. 
 
T4: Umm, no I was really cool and I kind of enjoyed it myself and I like to 
incorporate it more.  I want to see if it goes over better with the word box making 
it a little easier for them.  And if it does go better I think I'm going to try to 
include it moving forward for next year, like sooner in the unit.  Like maybe if I 
can, you know, start it a couple months into school - maybe not right away 
because that would be too much - but if it does go over well, I think it’s something 
that I want to use because I think them getting more listening practicing is 
fantastic. 
 
T6: No, I was really…my only other comment would be that I was really happy 
with Vocaroo and how easy it was. You get to record and generate QR codes. 
 
T7: Umm, no – it was fun.  It was interesting to see…I would have I never thought 
that I could have made a code!  You know, to me they were just the things on 
boxes that I had no idea – why would I scan that?  It never occurred to me that it 
could be brought into a lesson or an assignment. 
 
Before giving consent to take part in the study, the teachers knew that it would involve 
QR codes for linking to audio content for homework activities.  It is not surprising that 
they were motivated to learn this new technology given their choice to voluntarily 
participate, but the fact that all of the teachers in the study reacted positively to its 
potential for use in and out of the language classroom is an unexpected result.  Further 
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research might better determine if their enthusiasm for the QR audio codes was based 
primarily on the fact that this technology is paired with mobile device use, or if it is 
actually the transmedia approach with the ease of linking to Internet-hosted media that 
appeals to the teachers. 
Planned Future Use 
After the final implementation of the audio QR activity, the teachers were asked, 
“How likely is it that you will use this or one of the other possible QR audio activities 
with your students again?”  All of the 11 participating teachers indicated that they were 
planning audio QR code listening activities for the next school year.   
Teacher 9 and 10: Very.  
T10:  Almost exclusively for all of our listening; in class and for homework. 
 
T4: Um, I'm already putting it into future units that we're working on, and I'm 
trying to backfill for my files for next year so I can use it in the earlier units 
because I think it's a really cool idea. I like that they're hearing different accents, 
and I like that they're doing that whole listening decoding thing. Maybe if, like I 
see what other people did maybe it'll give me some other ideas, so it's not the 
same thing over and over.  But I kind of like this activity at this level; I think it 
was a good idea, and it's not necessarily something that I would have thought to 
do on my own. 
 
T2: So I see a lot of great uses for this and I'm really…I know that still in the baby 
stages of, of utilizing the possible potential of this, but I really think for listening 
comprehension and getting them not to have something to look at, that, you know, 
that they're reading at the same time. 
 
T2: So there's…there's…there's a lot of great possibilities, and with us clearly 
pushing more into current events and different things I see a way of like 
using…they get a Scholastic magazine in Spanish.  Have them do a QR code 
review about it or maybe do a verbal review that's asks some questions that’s in 
the article.   
 
T3: But also, I think it would be a nice activity to start with as well, because like 
the first night, for example, giving them a homework and with a speaking…or a 
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listening comprehension where they can see what they can figure out from the 
conversation.  They might not necessarily know all of the information, but 
cognates and context clues, and stuff like that.  And maybe having the script 
written down in Spanish they’d be able to figure out a few more words then they 
would potentially just listening to me talk in class. 
 
T7: No, I would like to try…um, it just so happened that the way the material I 
was teaching right now lent itself to these very singular, one by one. I would like 
to try a longer comprehension where they're listening to a longer piece and 
responding somehow. 
 
T8: I plan on it.  Especially because I loop with these students - I'll be with them 
next year, so it's a very smooth kind of:  “Here's a QR code - here you go.”  For 
listening.  I could even, you know, give them several codes and several questions, 
and they could just click on each one - and I think that would be great review for 
them. 
 
T11: Sure.  Well, each…each chapter I teach, I do at least one or two days on a 
listening activity.  So I think instead of just playing the CD, you know, or 
whatever…or me…me reading,  I could do it this way in the future. 
 
T1: Now, like I set up a worksheet.  I may use…I’m going to see if I can tie it into 
the QR codes, where I have them “who, what, when, where, why”, here’s the 
scenario, you know, what are some questions you can come up with. 
 
T2: I actually came up with an idea that I might do stations in my classroom as a 
listening activity with them using a story.  And they would use the tablets at 
school, and they could scan it and listen to it at their station.  And then the experts 
from each station would get together and share what they heard.  And for my 7th 
graders I’d like to try the same idea and I may do stations with them. Because I 
want me 7th graders to be able to know that to use next year with the work I 
created this year – I want to reuse it. 
 
T5:  True, true, that is a good idea.  I am already thinking that what I am going to 
do, because I have videos, that I have actually, um recorded myself, you know life 
scenarios – real life scenarios, like going into a bakery and buying stuff, ordering 
things.  So I’m thinking I’m going to create QR codes for those videos, where they 
watch them at home and answer some questions, and then that would be the final 
activity. 
 
These planned activities mostly relate to listening practice, but in some cases the teachers 
have extended the purpose to speaking and reading.  The teachers were also hoping to 
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have the students use QR code activities in a variety of planned settings, with some 
taking place in the classroom, others at home, and a few spanning both locations.  There 
was discussion of what device students would use, with some teachers avoiding the issue 
of access by counting on students using school-owned devices to scan the QR codes. 
Another way in which the activities were extended from the examples in the study 
is the way in which students are grouped; instead of only using the QR codes for 
individual work, the teachers plan to use stations, groupwork, and pairwork, all of which 
should encourage communication in Spanish while completing the task. 
Document Analysis 
 The participating Spanish teachers provided the PI with blank copies of the 
worksheet materials that they distributed to students for both the formative and final trials 
with the audio QR codes (see Appendix C).  The audio QR codes that the teachers 
created and inserted have been replaced with a text-only placeholder QR code in order to 
first protect the privacy and confidentiality of the people who were involved in the 
recordings.  The second consideration for replacing the original QR code is to ensure that 
intellectual property is used in accordance with copyright law.  Many of the Spanish 
teachers wanted to save and reuse their own recordings and did not expressly give 
permission for other teachers or researchers to reuse them. Others read aloud or linked to 
recorded texts that were developed by different authors and used under Fair Use 
guidelines, which do not extend to the reproduction and distribution of such materials in 
this form.   
In this analysis section, the documents are reviewed in three ways, each with a 
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purpose described in the data analysis section of Chapter 3.  First, the documents are 
compared to the original templates provided to the teachers in the professional 
development training.  This section is called “Application and Adaptation of Materials,” 
as the materials are categorized as either an unchanged ‘application’ of the template or a 
modified ‘adaptation’ of the proposed materials (Van Duzor, 2011), or novel use.  The 
second type of analysis, called “Content and Purpose,” reveals more about the actual 
audio and written content in the transmedia materials, in order to find patterns of use or 
ideas for activities that extend the repertoire of the original ideas for listening 
comprehension support in the early stages of foreign language learning.  The last 
investigation into the materials is titled “Technical Aspects.”  This involves a detailed 
examination of the technical characteristics of only the audio material itself that was 
linked to by the QR codes.  The audio was tested for the length of the file, audio quality, 
rate of speech, whether it was recorded by a native speaker, and speed of retrieval from 
the Internet.  The results from the document analysis were triangulated throughout this 
chapter with the data from the needs analysis and interviews to help with the 
identification of the benefits and barriers of the audio QR codes for use in this foreign 
language learning context. 
Application and Adaptation of Materials 
As noted in Chapter 3, in a study on the transfer of information learned in a 
professional development context to classroom practice, Van Duzor (2011) coded the 
materials that the participating teachers used in the classroom after the training sessions, 
and then categorized them into one of four possible options:  proposed direct application, 
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utilized direct application, proposed adaptation, and utilized adaptation (pp. 367–368).  
As this study specifically required that teachers use at least one formative and one final 
version of audio QR listening exercises with students, the materials were labeled in Table 
3 as either ‘utilized direct application’ (UDA) or ‘utilized adaptation’ (UA) of one of the 
three supplied templates provided to the teachers in the Phase 2 training session.  In 
UDA, the teachers only modified the template by changing the content to match with 
their Spanish language curriculum; otherwise the function and layout remained exactly 
the same as in the original template.  The materials below labeled UA have similarities to 
the provided templates, but also some changes beyond content in either their structure or 
function An additional category of ‘novel use’ was added to describe use that was not 
aligned with any of the proposed three templates; in this case the teachers created a 
completely different type of activity from scratch with no similarities to the three 
suggested during the professional development training.   
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Teacher # and 
Trial 
Template 1: 
Dialogue 
Template 2: 
Scrambled 
Story 
Template 3: 
Cloze 
Other 
T1 Formative   UDA  
T1 Final 
   N – Transcribe heard 
questions and write 
answers in L2 
T2 Formative UA and UDA 
   
T2 Final 
   N – practice listening to 
passages for exam 
review 
T3 Formative UDA    
T3 Final UDA    
T4 Formative   UA  
T4 Final   UDA  
T5 Formative   UA N – Vocabulary practice 
T5 Final    N – Watch video and answer questions in L2 
T6 Formative    N – Listen and draw 
T6 Final   UA  
T7 Formative    N – Listen and write vocab 
T7 Final    N – Listen and circle picture (grammar) 
T8 Formative    N – transcribe and answer questions 
T8 Final    N – Listen and answer provided questions 
T9/10 
Formative 
   N – Listen and circle 
picture 
T9/10 Final 
   N – Listen and write 
described item, indicate 
T/F 
T11 Formative    N – Listen and answer questions 
T11 Final 
   N – Scan and answer 
multiple-choice 
questions 
Table 7: Application, adaptation, and novel use of audio QR codes in materials 
 
138 
 
 
Some clear patterns emerge from this visualization of the way in which the 
teachers chose to design the materials after the training session.  First, none of the 
Spanish teachers chose for the students to complete the ‘scrambled story’ listening 
exercise based on Template 2.  This activity was the most passive of the three options, in 
which students were asked to listen to several sentences and then reorder them according 
to a logical sequence of events.  It is possible that this was not chosen as an option 
because of the fact that students were not required to produce any language (English or 
Spanish) or choose answers to questions, but only reorder the existing text.  This activity 
would also require the teachers to find or create a longer text, and some teachers 
expressed concern during the interviews that with longer audio clips the students tended 
to have more difficulty locating the pertinent information. 
 Of the three templates, the most frequently used was the third, with two instances 
of utilized direct application and two of utilized application.  This template was for a 
Cloze activity, which is a partially transcribed text with blanks where students fill in 
missing words while listening to a recording.  This activity called for more discrete 
listening that included the identification and transcription of individual words.  It is 
somewhat surprising, after examining the results of the needs analysis, that this template 
was more popular than the dialogue-based Template 1, which had only one instance of 
utilized application and two of utilized direct application.  In the needs analysis, the 
participating Spanish teachers were asked which listening comprehension skills they 
considered to be the most important for their students, and responded in the following 
manner:  
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Result Tally 
follow a conversation in Spanish and understand the meaning of the interaction 11 
listen to a longer passage (not a conversation) in Spanish and understand the 
main idea of the text (informational or literature) 7 
recognize a new vocabulary word spoken in Spanish and be able to correctly 
say or write what it means in English 6 
listen to a sentence in Spanish and correctly translate the meaning into English 
(oral or written) 4 
correctly spell/transcribe a word spoken in Spanish 2 
listen to a sentence in Spanish and transcribe it accurately 2 
Table 8: Importance of listening comprehension skills from needs analysis 
 
Yet, the actual use of the audio QR codes for listening comprehension activities appears 
to be contrary to these aims; there were only three instances in which the teachers used 
the dialogue activity (Template 1) even though conversational skills in Spanish were at 
the top of the desired skills list.  The transcription skills, which were not indicated in the 
survey to be very important at this stage of language development, were included in 
several of the novel use activities designed by the teachers.   
 The number of novel use activities is the most striking result from this 
categorization of the materials.  Of the 22 sets of materials (Teachers 2 and 5 produced 
two different kinds of formative exercises), 13 of them met the criteria to be labeled 
novel uses of the audio QR codes when compared with the three provided templates.  
While some teachers mentioned in the interviews that the templates provided a good 
‘jumping off point,’ it is clear that after learning about the functionality of the new 
technology the teachers used their knowledge of the curriculum and student abilities to 
design appropriate activities that would best fit with the current academic needs of the 
learners.  This result informs the design of professional development in the use of new 
technologies, as providing the freedom for participating teachers to choose how best to 
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use the new tool may lead to a more meaningful use and ultimately a better chance of 
long-term appropriation.   
In looking at the types of uses that the teachers designed with the audio QR codes, 
there was a tendency toward activities that required more active learning and engagement 
with the audio and textual elements as students search for or produce a correct answer.  
Additionally, the resulting completed activities could be more quickly and easily assessed 
than ones where the result is not in an easily viewed and collected form.  So although 
asking students to listen to and practice a dialogue for homework may be a valuable 
activity in terms of language acquisition, the pedagogical concerns of homework 
completion, collecting, and grading student work may make these kinds of activities less 
practical for this educational context. 
Content and Purpose 
As noted in the previous section on the types of materials that the Spanish 
teachers designed after participating in the training, the audio QR code exercises were 
varied and not usually based on the supplied templates.  During the training, the teachers 
were told that they were allowed to use any of the templates exactly as they were 
presented, make changes to them, or design a new activity – as long as the students 
listened to an audio-only excerpt, and it was completed as a homework activity.  The 
ways in which the Spanish teachers, as content experts for this study, modified the 
templates to match with their content, learners, curriculum, and learning context help to 
illustrate some of the best possible ways that this tool could be used to support foreign 
language learners in the early stages of language acquisition.   
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In the following table, there are more details about the content of the activities 
and the overall purpose for each as a way of promoting or supporting foreign language 
learning. 
 
Teacher # 
and Trials 
Content Purpose 
T1 
Formative 
Cloze activity with audio recording of one 
paragraph related to colors and items of 
clothing, followed by a transcription of the 
paragraph (14 sentences) in Spanish with 
missing blanks.  Area after Cloze for 
translating the paragraph to English. 
Learn to recognize the sound of 
vocabulary.  (Translation is not a 
listening comprehension skill here 
as it can be read from the 
completed Cloze sentences). 
T1 Final Listening activity with questions to 
transcribe, then create a written response in 
Spanish that is an appropriate answer with 
details (adjectives and prepositions).  Total of 
10 QR codes prepared for this activity. 
In-class activity that is a review for 
a final exam in which the students 
will listen to questions in Spanish 
and be expected to formulate and 
speak the answer to the question 
with as much detail as possible. 
T2 
Formative 
Activity 1: Conversation in which students 
first write the phrase they heard in Spanish 
and then answer the question in Spanish.  
Content related to basic personal information.  
6 QR codes. 
 
Activity 2: Students listen to a conversation 
and choose the Spanish phrase they hear from 
a word bank.  Then they write the correct 
response to the question.  6 QR codes. 
Activity 1:  Follow a spoken 
conversation in Spanish and be able 
to produce an appropriate written 
response to a spoken question. 
 
Activity 2: Recognize the meaning 
of questions in Spanish. 
T2 Final 5 audio QR codes linked to audio passages of 
several sentences each.  Students choose the 
correct answer from 2–5 multiple choice 
questions related to the excerpt. 
Practice for the listening portion of 
the final exam.  Audio and 
questions based on a released exam 
from 2006. 
T3 
Formative 
Students listen to a dialogue between 2 
people in 5 QR codes.  They transcribe the 
phrases they hear into Spanish and then 
translate the sentence to English. 
Follow a conversation and 
reinforce vocabulary retention and 
use.  Practice transcription and 
translation. 
T3 Final Listen to a dialogue between 2 people about 
shopping in 5 QR codes.  They transcribe the 
phrases they hear into Spanish and then 
translate the sentence to English.  The second 
activity is the same format with the Spanish 
translation provided.  
Follow a conversation and 
reinforce vocabulary retention and 
use specific vocabulary for a 
setting.  Practice transcription and 
translation. 
T4 Watch a video of a woman discussing some Follow a spoken conversation by a 
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Formative food-related topics and complete a Cloze 
activity based on what the people in the video 
say.  Then translate some sentences in 
Spanish taken from the audio into English.   
native speaker (Spain) and discern 
individual words.  Translate written 
Spanish into written English. 
T4 Final Watch two videos of different men discussing 
first students at the university and then 
transportation in a city. Complete a Cloze 
activity based on what the people in the video 
say.  There is a word bank provided for the 
activities. 
Follow a spoken conversation by a 
native speaker (Peru) and discern 
individual words from a stream of 
utterances.   
T5 
Formative 
Activity 1: Listen to an audio excerpt of 
questions related to finding locations in a 
school.  The questions are listed, but the 
answers are in Cloze form with blanks for 
missing words. 
 
Activity 2: A vocabulary list with the word in 
Spanish (including article) and then the 
meaning in English.  Students listen to the 
recording to hear the sounds of the Spanish 
words. 
Activity 1: Comprehend spoken 
questions and be able to formulate 
written answers (L2) with new 
vocabulary words. 
 
Activity 2:  Recognize the letter-
sound combinations of new 
vocabulary and practice the 
pronunciation. 
T5 Final Watch a video of a native speaker (the 
teacher) cooking a traditional Spanish food.  
Answer questions related to the events in the 
video (both questions and answers in 
Spanish).   
Follow the events of a narrated 
video by a native speaker.  
Recognize spoken vocabulary 
words.  Formulate written answers 
to questions in L2.   
T6 
Formative 
Listen to a description of an extra-terrestrial 
and draw a picture that corresponds with the 
physical description.   
Practice vocabulary for body parts 
and colors.  Comprehend spoken 
Spanish and show understanding 
through drawing. 
T6 Final Cloze activity with audio recording of a short 
fictional story about cats and mice, followed 
by a transcription of the paragraph (21 short 
sentences) in Spanish with missing blanks.   
Follow the events of a narrated 
story and recognize the sound of 
new vocabulary.  Write in missing 
Spanish words. 
T7 
Formative 
Listen to the first QR code and write 
numbers.  Listen to a second QR code and 
write the price of the pictured item in 
currency format. 
Recognize and understand the 
meaning of L2 vocabulary words 
previously studied and spell them 
correctly.   
T7 Final Listen to phrases in the QR code (just one for 
all) and circle the item of clothing described, 
paying attention to the descriptions for the 
words: this, these, that, those.    
Recognize vocabulary in Spanish 
for and practice the contextual use 
of demonstrative adjectives. 
T8 
Formative 
Listen to an audio file about a situation at 
school.  Transcribe the audio in Spanish.  
Answer three questions about the audio in 
Spanish. 
Practice transcription in L2 from 
audio.  Produce answers to 
questions in Spanish for vocabulary 
and syntax work. 
T8 Final Listen to an audio file about a teacher’s Practice transcription from audio.  
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favorite restaurant.  Transcribe the audio in 
Spanish.  Answer three questions about the 
audio in Spanish. 
Produce answers to questions in 
Spanish for vocabulary and syntax 
work. 
T9/10 
Formative 
Scan one of 6 QR codes to hear descriptions 
of foods.  Circle the correct food. 
Recognize previously studied 
vocabulary and understand the 
meaning of full sentences. 
T9 Final Scan one of 6 QR codes and listen to the 
statements.  Write the food or activity 
described and whether the audio statement 
was true or false. 
Recognize previously studied 
vocabulary, write the words in L2 
with correct spelling, and 
understand the meaning of full 
sentences in L2. 
T11 
Formative 
First 5 QR codes to hear descriptions of what 
different people like, then for each write the 
type of TV show they would enjoy watching.   
 
Then scan one QR code to hear a dialogue 
about a trip to the movies.  Answer 5 
questions that follow in English on the 
dialogue – both questions and responses in 
English. 
 
Recognizing new vocabulary and 
phrases in context, producing 
specialized new vocabulary. 
 
Listening comprehension for the 
meaning of the passage; answer 
questions in L1. 
T11 Final Scan 12 QR codes to hear a passage in 
Spanish and choose the correct answer to the 
multiple choice question that goes with each 
passage.  
 
Listening comprehension practice 
for an identical activity that will be 
on the final exam.  Comprehension 
of sentence and short paragraph 
length utterances in Spanish. 
Table 9: Content and purpose of listening comprehension homework with audio QR 
codes 
 
Many of the homework activities involved listening to a passage and then 
answering comprehension questions in Spanish either via selected-response (multiple 
choice, circle correct option) or constructed-response (write an answer).  Of the 23 
activities listed above (some homework activities required more than one skill during or 
after listening to the audio excerpts), these kinds of tasks were required in 13 cases.  
Other required skills in order of frequency were: transcribe audio in Spanish (7), fill in 
blanks for a Cloze activity (5), translate part or all of the audio into English (2), and 
practice/review the sound of new vocabulary words (1). This seems to indicate that the 
teachers were more concerned with students’ receptive understanding of spoken Spanish 
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than in their skills with converting spoken Spanish into a written transcription or 
translation.   
This stress on listening as a somewhat separate skill may be partly due to the 
design of the study, in which the PI specifically asked for the teachers to design a 
‘listening comprehension activity.’  As communicative modern language teaching 
methods and standards usually stress the integration of the four skills of listening, 
reading, writing, and speaking, requiring the teachers to single out listening may have 
resulted in a somewhat artificial exercise that did not allow the kinds of integrated 
activities that they might normally assign.   
Another possible reason for the popularity of the ‘listen and choose/respond’ 
activities may be that the teachers designed these to be straightforward and therefore 
easier for the students to complete outside of the classroom.  One final consideration is 
the time of year at which the study took place; by the implementation of the final activity, 
most of the teachers were finished introducing new materials and were having the 
students focus on review and preparation for the final exam.  Several Spanish teachers 
stated in the interviews that they had specifically designed the audio activities to help 
prepare students for the listening portion of the standardized Spanish exam, which 
contained similar or exact types of constructed- and selected response tasks. 
Technical Aspects 
In the Systems Approach model, Dick, Carey & Carey (2008) direct that 
instructional designers should make a close examination of the materials produced during 
the intervention.  As this study sought to determine whether QR codes are a possible tool 
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for allowing language learners easy access to audio recordings of L2, it was important to 
look at the characteristics of the actual QR codes and linked audio files to have a clearer 
picture on how the user might respond to this format.  As no student data was collected as 
to the actual use of the QR code apart from hearsay reported by the participating teachers, 
it was necessary to try replicating the process that the students used to access the content.   
The materials provided by the teachers were scanned by the PI, and examined for 
download speed, length, audio quality, rate of speech, and whether it was performed by a 
native or L2 speaker.  The ranges for all of the QR codes that linked to audio-only 
materials and were still playing (not deleted from the Vocaroo hosting site) are detailed in 
the following table.  The tests were performed on a smartphone via a strong (802.11abgn 
2.4gHz) wi-fi connection to the Internet: 
Download Speed Length Audio Quality 
.1–2 seconds 12 seconds – 6 minutes Good; only 2 ranked ‘bad’ in the scale 
of bad-fair-good 
Table 10: Technical specifications of audio QR codes 
These results indicate that the technological barriers that were present in some 
previous studies with QR codes do not appear to be a current barrier to the use of this 
method for linking to audio content.  In the interview question results, the teachers did 
report some issues accessing the online audio if students were not in an area with strong 
wi-fi, but if the students have access to a network in the home the download speed was 
almost instantaneous.  The audio recordings were not limited in size, as some lasted for 
several minutes and played with no loss of audio quality until the end.  The voice of the 
Spanish teacher or other speaker was clear in all but two of the recordings; some students 
reported trouble with the audio in the formative trial, but this was subsequently fixed 
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when the teachers used a better microphone or computer for the final activity recordings.  
As the purpose of these audio excerpts was for language support and practice, it was very 
important that the audio be clear and distinct for the student audience.    
Finally, the number of QR codes that the teachers produced for the homework 
activities illustrates that the creation of the audio and code themselves is not time-
prohibitive.  The number of audio QR codes on the homework activity sheets is listed 
below: 
T1 
Form 
T2 
Form 
T3 
Form 
T4 
Form 
T5 
Form 
T6 
Form 
T7 
Form 
T8 
Form 
T9/10 
Form 
T11 
Form 
1 6 5 1 2 1 2 1 6 6 
T1 
Fin 
T2 
Fin 
T3 
Fin 
T4 
Fin 
T5 
Fin 
T6 
Fin 
T7 
Fin 
T8 
Fin 
T9/10 
Fin 
T11 
Fin 
10 5 5 2 1 1 1 1 6 12 
Table 11: Number of audio QR codes per worksheet in formative and final activities 
While just over half (11/20) of the activities involved the use of only one or two QR 
audio codes, the rest (9/20) included five or more QR codes linking to audio resources on 
the worksheet.  Many of the teachers stated in the interviews that creating the QR codes 
was easy in terms of technical expertise and quick; only one mentioned that making the 
activity sheet with the QR codes for the formative trial was time-consuming.   
Summary of Themes 
The data presented in this chapter were collected in an attempt to address the 
following research question:  What are the benefits and barriers to using Quick Response 
(QR) codes that link to audio resources as a means by which to support students’ 
listening comprehension skills in the beginning stages of foreign language acquisition?  
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The following major themes emerged after the aggregation and analysis of the responses 
to a needs analysis survey, interviews of the Spanish teachers after both the formative and 
final trials of the QR code activities, and a document analysis of the materials created by 
the participating teachers.    
Mobile for Academics   
The ability to complete academic tasks at home or even ‘on the go’ between other 
after-school activities via a mobile device was considered convenient and engaging by 
the participating students.  Some feedback from parents and teacher colleagues confirmed 
this interest in using mobile to connect with multi-media content.  In one case, recording 
on the mobile device itself resulted in the participation of native speakers working at the 
participating school, which was appreciated by the students and administration. 
Access  
Device ownership and access to a reliable Internet connection continue to be a 
deciding factor on whether or not teachers could assign homework with content that must 
be accessed via mobile technology.  The needs analysis showed that the lowest percent of 
device ownership in the participating classes was 75%, which is in line with the national 
rates of ownership for this demographic.  Unless the teachers could be sure that each 
student had a device and Internet access, however, they had to provide alternative ways 
and time for students to reach the online materials in order to ensure completion of the 
tasks.   
Ease of Use 
The teachers almost uniformly reported that the creation of the audio QR codes 
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was not prohibitive in terms of technical expertise or time required.  None of the teachers 
requested to review the training when asked after the formative trial.  The great majority 
of the teachers did not even use the supplied templates for the study, preferring to design 
novel activities that better matched with the curriculum and student needs.  Almost half 
of the transmedia worksheets contained five or more audio QR codes for students to scan.  
The Spanish teachers had suggestions for ‘best practices’ including specifying exactly 
which QR reader application to download, and completing an in-class trial run before the 
first homework.   
Transforming Practice  
The ability for students to have additional listening comprehension practice 
outside of the classroom with the target language was seen by the teachers as a 
substantial benefit and change over existing practices.  The results of the needs analysis 
showed that before the study students were performing very few listening comprehension 
activities for homework.  After the teachers learned to use the audio QR codes, they 
remarked that being able to create worksheet activities that linked to audio excerpts 
provided students with more exposure to the target language and saved instructional 
minutes in the classroom.  Several teachers noted the use of the audio-only materials as 
helping students focus more on discrete listening skills.  All of the 11 participation 
Spanish teachers told the PI in the final interviews that they planned to use audio QR 
codes in the next school year for listening comprehension practice – some even as the 
exclusive way for students to access audio outside of the classroom. 
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CHAPTER 5 
Discussion 
 
Introduction 
 The purpose of this study was to examine middle school Spanish teachers’ 
experiences using QR codes that linked to audio content as a means by which to support 
the development of learners’ L2 listening comprehension skills outside of the classroom.  
Following the Systems Approach Model (Dick, Dick, & Carey), the teachers were first 
asked to provide information about their learners and context via an online survey.  They 
then underwent a short training on the use of the audio QR codes, and were provided with 
templates to use or build upon when designing a homework assignment that involved the 
use of the audio QR codes.  The teachers implemented a formative trial of the audio QR 
code activity, and then consulted with the PI regarding any adjustments that could be 
made to use the tool more effectively.  The Spanish teachers then conducted a final trial 
of an audio QR code homework assignment and were interviewed regarding their 
experiences with this transmedia approach to content delivery.  The research question 
that guided this study was:  What are the benefits and barriers to using Quick Response 
(QR) codes that link to audio resources as a means by which to support students’ 
listening comprehension skills in the beginning stages of foreign language acquisition? 
The intent of eliciting these benefits and barriers to audio QR codes was to 
explore how an emerging technology might be implemented in a foreign language 
learning context in a way that had the potential to positively impact teaching and 
learning.  QR codes were chosen as the technology under investigation, primarily because 
150 
 
 
of the ease by which they can be employed to create transmedia materials.  These 
materials help bridge the gap between traditional paper-based resources and those that are 
formatted in other media.  Teachers can create transmedia worksheets that instantly link 
students using mobile devices to language examples in other formats.   
 Chapter 4 contains the results of the survey and interviews, which were compiled 
and analyzed, including triangulation of the information whenever possible.  The data 
were grouped into four main themes (1) the teachers’ experiences creating and 
distributing the audio QR codes, (2) issues related to student access, (3) the perceived 
impact that using the audio QR codes had on student learning, and (4) the kinds of 
feedback that the teachers received from the affected parties.  This chapter will unpack 
some of the significant findings within those themes, and relate them to previous 
literature in the areas of QR codes, foreign language learning, and transmedia materials 
with audio.  This discussion is followed by implications and recommendations for the use 
of a transmedia approach to delivery of audio content in language learning.  Finally, there 
are recommendations for future research with audio QR codes to support listening 
comprehension based on the results of this study.   
Interpretation of the Findings 
Overview 
The following figure displays the major findings related to the research question, 
grouped into the two categories of identified ‘benefits’ and ‘barriers’ to using audio QR 
codes for listening comprehension activities outside of the classroom.  These results were 
compiled from the coded interviews with the eleven participating Spanish teachers after 
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the formative and final trials of the audio QR code listening comprehension activities.  
All eleven of the participating teachers reported that participating in the study and 
experimenting with the audio QR codes was a positive experience.  At the conclusion of 
the study, all of the teachers also indicated that they planned to continue using transmedia 
materials containing audio QR codes for either similar or new types of listening 
comprehension exercises during the next school year.  This study did not involve the 
recording of the students’ reactions to the audio QR codes, nor did it attempt to measure 
the effectiveness of this technology tool and pedagogical approach in terms of 
quantitative academic gains.  These benefits and barriers, therefore, are the teachers’ 
impressions on the feasibility of using this pedagogical technique as a means by which to 
support students’ listening comprehension skills in the early stages of Spanish 
acquisition.   
Following the figure is a deeper examination of the benefits and barriers to audio 
QR use in this context as determined by the analyses outlined in Chapter 4. 
152 
 
 
 
Figure 11:  Summary of benefits and barriers to audio QR code materials 
 
Benefits 
The benefits that the teachers in this study identified (in Figure 11) merit further 
investigation, as they provide a strong rationale for attempting to use audio QR code 
listening activities as a way to increase exposure to the target language.  Each of the four 
benefits is discussed briefly below. 
Benefit 1: Teachers Need Minimal Technology Expertise and Time to Create and 
Use Audio Materials 
Previous studies (Middleton, 2009; Burston, 2013) had noted that despite an 
interest in creating and distributing audio materials to support language learning such as 
podcasts, teachers were deterred from attempting or regularly producing audio resources 
due to the high level of expertise and the time investment required to create and distribute 
Benefits 
•   Minimal technical expertise or time was required for teachers to 
create and distribute the transmedia audio QR materials. 
•   Students were motivated to complete language learning tasks that 
were accessible via mobile technology. 
•   There was an increase in learners' exposure to audio-only 
examples of the target language, which could be easily re-played. 
•   New kinds of transformative learning activities became possible 
that helped to maximize the use of classroom instructional minutes 
and were better aligned with curricular needs. 
Barriers 
•   Some students had limited or no access to personal mobile 
technology devices outside of school.  
•   Connections to networks to reach Internet resources in the 
school, homes, and community were unstable or inconsistent. 
•   There were some instances of parental and school interference in 
the use of mobile technology for learning tasks.  
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the audio materials.  The needs analysis and interview responses in this study also 
uncovered that the Spanish teachers had little access to existing recorded audio resources 
in L2, even when bundled with other course materials such as school-provided textbooks.  
The participating teachers moreover noted that it was difficult to find audio-only 
resources on the Internet that matched with their curricular needs and their students’ 
ability levels.  After the short professional development training session, the teachers 
were able to quickly create QR codes with a free audio recording and hosting web site, 
such as Vocaroo, or use readily available software such as GarageBand to record .mp3 
tracks and then make a QR code linked to a Google site hosting the file.  The Spanish 
teachers reported that the whole process of creating the audio materials and transmedia 
written worksheet containing the QR code took an average of 30 minutes, which was not 
substantially longer than it would take for them to design a typical homework assignment 
without the audio component.   
Benefit 2: Learners Use Mobile Technology for Academic Language Tasks 
The increasing percentage of teen ownership of Internet-connected mobile 
devices (Andersen, 2015) was evident in the student population of the eleven 
participating teachers, as nine of them reported that at least 75% of their students had 
access to mobile technology outside of school.  In a discussion of the students’ abilities to 
easily learn how to scan the QR codes, one of the Spanish teachers remarked that today’s 
students are much more ‘appy’ than they are ‘webby,’ and require minimal training to use 
new applications.  The only technical issue that prevented some students from using a QR 
scanning application was their confusion about which of the available QR code readers to 
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download.  Several of the Spanish teachers reported after the formative trial that they 
would recommend specifying the exact application that students should download and 
use instead of leaving it up to the students to choose from the many free options.  In a 
reflection of the current state of mobile technology use in the schools, the teachers 
reported some instances of the students being pleasantly surprised to be asked to use their 
mobile device for completing a language-learning task.  While it has been noted that 
modern students see technology use as “central to how they organize and orientate their 
learning” (Conole, et al., 2008, p. 522), there is a still a substantial disconnect in teens’ 
ubiquitous use of mobile technology outside of the classroom for social connection and 
entertainment, and how rarely they are asked to use their devices for learning tasks 
(Prensky, 2001; Kolb, 2008; Lemke, 2010).  Some of the teachers mentioned in the 
interviews that their students were surprised by the fact that the QR code allowed them 
such easy access to the audio files.  Additionally, because students were asked to 
complete the listening comprehension exercises for homework, the use of mobile 
technology to support learning tasks came to the favorable attention of several parents.   
As members of K–12 school communities try to come to an agreement about how 
to best manage the use of smartphones in the classroom, there is an opportunity for 
teachers to design out-of-class mobile learning tasks, such as the audio QR code exercises 
in this study, that require students to use their devices as learning tools.  Convincing 
learners and parents that mobile technologies can be used to increase academic 
achievement should also help with overcoming the barriers found in this study (see 
below).  
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Benefit 3: Learners Gain Additional Exposure to Audio-Only Materials.  
 Part of the conceptual framework for this study involved the consideration of 
audio-only listening comprehension materials as a way to decrease the cognitive load for 
students trying to make sense of the new auditory language input.  Sweller’s (1998) 
cognitive load theory proposes that reducing the amount cognitive load for a given task 
can promote the transfer of new information from a learner’s working to long-term 
memory.  As language acquisition is a complex learning task with a high intrinsic 
cognitive load (van Merriënboer & Sweller, 2005, Shadiev, et al., 2015), the additional 
input in the target language for these students was restricted to audio-only form, without 
images or motion media elements that might distract the learner by activating the visual 
channel or adding extraneous cognitive load.  
 As the students’ language proficiency was not measured prior to or after they 
completed the audio QR code homework exercises, the impact of the materials on the 
growth of their listening comprehension skills is unclear.  What was revealed by the 
interviews, however, was a new awareness on the part of some of the teachers and 
students regarding the importance of the role of audio-only materials in language 
acquisition.  Two of the participating teachers revealed that after the students completed 
the transmedia worksheet in the formative trial, there was a class discussion about the 
way that the audio clips forced them to listen more intently and purposefully.  According 
to the teachers, other topics related to listening comprehension skills also came to the 
attention of the students while they were completing the audio QR code activities outside 
of the class, including an appreciation of the increased speeds at which the native 
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speakers used L2, and how the accents of native speakers from various Spanish-speaking 
regions differed.  One Spanish teacher expressed that after the formative trial she had a 
valuable conversation with the students examining the kinds of brain processes that were 
happening during the decoding of the foreign language, and that she wished they had 
discussed ways to foster listening skills in L2 earlier in the school year.  Another Spanish 
teacher reflected on using the audio-only materials during the final interview, and 
revealed that she was skeptical at the start of the study about the value of the recorded 
audio instead of video, but after monitoring how the students interacted with the audio 
QR materials found it to be excellent practice for situations in which the visual clues that 
learners sometimes rely on were absent, such as in a phone conversations.   
 Although there is a long history of using audio-only materials in the teaching and 
learning of foreign languages (see Chapter 2), the abundance of free video that has 
become available on the Internet – especially since the launch of YouTube in 2005 – has 
influenced the choices that language instructors use when searching for examples of the 
target language to provide to their learners.  The participating teachers noted in the 
interviews and needs analysis that they often chose to create their own audio materials, as 
it was difficult to locate examples on the Internet that were not accompanied by visuals.  
The ease with which the teachers could create the audio resources for listening 
comprehension activities resulted in a new-found ability in many of the learning contexts 
to have the students focus on listening skills based on the sound of the new language 
alone.    
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Benefit 4: Teachers Use Technology for Transformative Learning Experiences 
Another key concept driving the design of this study was the importance of 
providing language learners in the early stages of language acquisition with an abundance 
of linguistic input to help them develop morphological and syntactical competencies in 
the target language (Allright & Bailey, 1990).  Linguistic input in an auditory form 
informs the learner’s phonetic and phonological development in L2 (Tschiner, 2011), and 
is especially important in foreign language acquisition, as the language learning takes 
place outside of a culture in which the target language is spoken.  Additionally, second 
language learners must put forth more conscious effort than L1 learners in order to 
process auditory input, resulting in an inability to use and retain much of what they hear 
(Vandergrift, 2007).  For these reasons, it was proposed that teachers of foreign 
languages in schools may find the limited class time available to expose students to 
auditory examples of L2 insufficient for growth in listening comprehension skills.   
The questions in the needs analysis related to current practices in the teaching of 
listening comprehension revealed that some of the teachers were already assigning 
listening activities as homework, but that this exposure compromised a small percentage 
of the time in which students heard auditory examples of the target language.  The 
responses to the question in the final interview about how the audio QR code transmedia 
worksheets compared with other methods that teachers had previously used to provide 
learners with audio samples in Spanish were remarkable, and perhaps the most important 
finding from this study.   Of the eleven teachers, six indicated that they had never 
previously been able to assign audio listening tasks as homework, and all of the 
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remaining five teachers indicated that they had assigned very few homework assignments 
that required a listening component because of logistical concerns with the technology or 
a lack of suitable audio resources.   
All of the Spanish teachers indicated that they had plans to continue using the 
audio QR codes in some form during the school year following the study, with only one 
stating that the activities would most likely be completed in the classroom instead of as 
homework due to a school policy restricting credit for homework tasks.  Several of the 
teachers cited that preserving instructional minutes by shifting some listening time to 
homework was a major advantage to using the audio QR codes.  This result was 
anticipated by Wallinger (2000), who called for more research into extending foreign 
language class time through the purposeful use of homework assignments in the areas of 
listening and speaking, which traditionally consume a large portion of teacher-directed 
class time.  The participating teachers also noted that the feature of being able to replay 
the QR audio recordings as often as needed was very beneficial for all students, including 
those with special needs.  Similarly, the Spanish teachers noticed that the listening 
practice outside of school with the audio QR codes was helpful in the acquisition and 
retention of new Spanish vocabulary words.   
When introducing a new technology to a learning context, it is important to 
examine how the technology is integrated with the existing pedagogical practices.  
Puentadura’s (2010) SAMR framework was used as a reference for the construction of 
some of the interview questions in this study order to clarify whether the Spanish teachers 
used the audio QR codes as a “substitution, augmentation, modification, or redefinition” 
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of tasks that had previously been completed through other methods.  More than half of 
the teachers who took part in the study stated that the audio QR codes allowed them to 
assign tasks that were ‘previously inconceivable’ (redefinition) and the remaining five 
teachers praised the creation and functionality the audio QR code listening activities as 
being a ‘significant’ improvement over previously used methods (modification).  Thus, 
the use of the audio QR code technology had a transformative effect on the practices of 
the teachers and learners in the area of foreign language listening comprehension 
practice.  This conclusion merits further investigation into transmedia materials for 
foreign language learning, including a quantitative assessment of students’ listening 
comprehension skills before and after the use of audio QR codes for practice outside of 
the classroom.   
Barriers 
The barriers that were identified at the conclusion of the study and summarized in 
the Figure 10 above (student access to personal mobile devices, Internet connectivity, and 
parent and administrative restrictions on student mobile usage) are problematic because 
they are outside of the control of the teacher.  In Chapter 1, Ertmer’s (1999) barriers to 
technology use were proposed as an explanation to why Spanish teachers might not be 
utilizing newer technologies to enhance students’ listening comprehension skills in L2.  
These barriers include (1) a lack of awareness of the capabilities of a new technology (2) 
low self-efficacy in experimenting with new application (3) the need for specialized 
training (4) a concern for alignment with current pedagogical methods and (5) outside 
constraints such as school or parental limitations.  The following table aligns Ertmer’s 
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barriers with the needs analysis and interview results from this study.  In the third column 
the barriers to the use of audio QR codes in foreign language learning settings are 
categorized as either low, medium, or high, based on the PI’s knowledge of middle 
school public school settings and interactions with the Spanish teachers during the course 
of the study.  The barriers that were most evident as the result of this study, as described 
by the participating teachers, are present in the last row of the table and labeled as ‘high’ 
due to the fact that, as noted above, these are more difficult for foreign language teachers 
to overcome.  
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Ertmer’s 
Barriers 
(1999) 
Audio QR Code Study Results Barrier to 
Audio QR 
Code Use? 
Low self-
efficacy in 
experimenting 
with new 
applications 
§ All teachers rated themselves as either ‘confident’ or ‘very 
confident’ in the needs analysis question on self-efficacy related 
to technology use.   
§ The participating teachers self-selected to join in the study 
because they wanted to use more technology in their teaching 
and were interested in QR codes. 
§ None of the Spanish teachers asked for technical help during 
the formative trial, and none requested additional training or 
technical help between the two trials. 
Low 
Lack of 
awareness of 
the 
capabilities of 
a new 
technology 
§ The needs analysis revealed that 2 teachers had previously used 
QR activities, and 4 already knew how to create them.   
§ The remaining teachers indicated in interviews that they were 
aware of audio QR codes, but did not necessarily know how 
best to integrate them into a language learning context. 
Medium 
Need for 
specialized 
training  
§ 2 of the teachers had already learned independently how to 
create and use audio QR codes 
§ Interview data revealed that while most teachers preferred the 
individualized training, several were also open to learning in 
alternate ways (conferences, online) if the opportunity was 
presented 
§ Time to seek out and participate in training for new 
technologies was a concern for teachers. 
Medium 
Concern for 
alignment 
with current 
pedagogical 
methods 
§ The needs analysis and interviews revealed that teachers wanted 
to include more audio examples of L2 in their teaching but were 
not sure about the best way to design or introduce these 
activities. 
§ The templates and discussion with PD trainer helped teachers 
investigate which kinds of activities they prefer for listening 
comprehension practice. 
Medium 
Outside 
constraints 
such as 
school or 
parental 
limitations 
§ Some students did not own personal mobile devices and/or have 
the capability to connect to the Internet.  
§ Many parents of students in the study maintained control of the 
mobile devices; some restricted the ability of students to 
download needed applications, while others sometimes 
restricted device usage. 
§ Internet (wi-fi) access in the schools, homes, and alternate 
locations in the community where students might complete 
homework tasks was inconsistent and prevented some students 
from accessing the audio content. 
§ Some school policies restricted the use of mobile in the 
High 
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classroom, which made training the students on mobile tasks for 
homework more difficult.  Other school policies on whether 
homework could be mandatory or graded influenced the 
motivation of students to complete the audio QR listening 
assignments outside of class time. 
Table 12: Ertmer’s (1999) Barriers to Technology Use aligned with results of audio 
QR study 
 
 
Application and Recommendations 
The possible means by which to address and overcome the barriers to using 
scanning technology, such as audio QR codes, in foreign language teaching and learning 
are discussed below, having been split into two categories: (1) those within the immediate 
control of the classroom teacher and (2) those that will need participation from others in 
order to overcome. 
Overcoming Barriers Related to Teaching 
While teacher self-efficacy in the use of new technologies was not a factor 
preventing audio QR code use in this study, it is a challenge that remains for some 
practicing and pre-service teachers who have not been trained or supported in the use of 
emerging technologies that might enhance foreign language learning.  The possible 
solutions for boosting self-efficacy in the use of new technologies also relate to the rest of 
the barriers that Ertmer (1999) anticipated regarding teacher use of technology:  lack of 
awareness in the capabilities of new technologies, need for specialized training, and 
concern for alignment with current pedagogical methods.   
Blake (2013) counsels foreign language teachers that as a profession they must 
“move beyond a simple computer functional competence (knowing how to use the tools) 
toward both a critical competence (realizing what the tools are good for) and then, finally, 
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to a rhetorical competence (understanding how these tools will help transform the 
learning environment)” (p. xvii).  Thus, this kind of experimentation with emerging 
technologies to support learning should be a regular part of a foreign language teacher’s 
practice and goal for professional development.  It is important to note that the in-service 
Spanish teachers who participated in this study responded very favorably to the flexible 
design of the training, in which the tool was introduced and options were presented for 
possible ways to use the technology to support listening comprehension.  The Spanish 
teachers were given the freedom to modify the activity suggestions or create their own 
from scratch to best fit with their particular learning objectives.  This flexibility in the 
trial implementation of the audio QR codes led to a wide variety of uses that were aligned 
with the curriculum and best met the needs of the language learning students. 
Schools can provide opportunities for teachers to experiment with educational 
technologies either by actively setting aside non-instructional time for in-service sessions, 
hiring professional trainers to work with individual or groups or teachers in the 
classroom, or cultivating mentor teacher versed in technology use for foreign languages 
to work with teachers identified as technology novices at the school, community, or 
district level.  
Reaching pre-service teachers during their undergraduate or alternative 
preparation education classes is also key to spreading the awareness of available and 
emerging instructional technologies that could positively affect foreign language learning 
and teaching.  As part of their methods instruction, pre-service teachers should be 
introduced to the kinds of technology hardware and software that can best support their 
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students’ language acquisition, both in and out of the classroom.  Luke & Britten (2007) 
note that technology integration should be “woven throughout college in foreign 
language teacher education programs” as an essential 'programmatic component' (p. 254).  
Finally, encouraging pre-service and practicing foreign language teachers to 
participate in a professional learning network will aid in the sharing of new tools and 
techniques related to technology-assisted language learning.  Two of the Spanish teachers 
in this study had already made plans to formally share their experiences with the audio 
QR code listening activities at the school and district level.  More than half of the 
participating teachers in this study heard about the possibility to join and learn more 
about audio QR codes through contacts in a regional professional teaching group for 
Spanish teachers.  School administrators can allow time for practicing teachers to attend 
local, regional, and national conferences and workshops that help foreign language 
teachers build technology skills and connect with other professionals in their field. 
Overcoming Barriers Related to Outside Elements 
Internet connectivity within schools is a factor that teachers have little control 
over, although they can try to work with school district information technology offices to 
suggest that upgrading broadband access within schools become a priority.  If teachers 
are asked for input on the allocation of grant money or bonds, this can be another 
opportunity to voice the need for infrastructure upgrades and a BYOD policy in the place 
of school investment into hardware devices.  They can argue for increasing connectivity 
speed by citing high levels of student device ownership and the shifting of computing to 
cloud-based services (Anderson, 2015; Kaestner, 2012).  Internet connectivity in the 
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students’ homes and communities is a wider issue, with some even terming the inability 
of low-income students to access the Internet after school hours in the home leading to a 
‘homework gap.’ (Horrigan, 2015).  Although the FCC recommended that the U.S. 
government build a nation-wide, free ‘super wi-fi’ network for public access as early as 
2009, this initiative never came to fruition (King, 2013).  Until such connectivity is 
guaranteed, teachers assigning these tasks may need to specify to students that a stable 
wi-fi is necessary for the audio QR to work as planned so that they know the best times 
and locations to attempt the homework activities. 
An unexpected barrier in relation to mobile technology that this study revealed 
was the restriction in some cases by parents and school administration on mobile 
technology use by the students learning a foreign language.  Parental restrictions fell one 
of two categories: (1) caregivers maintained the passwords for the mobile devices and 
would not allow students to download the QR application needed to scan the QR codes 
and (2) caregivers viewed access to the mobile device as a privilege, and sometimes 
confiscated the device if students lost privileges because of undesirable behaviors, 
thereby making it impossible for the learner to complete the homework task.  One of the 
teachers in the study proposed sending a permission slip home with students at the start 
of the school year requesting that students taking Spanish be allowed to download a 
particular QR code scanner application that would be used throughout the school year, 
much in the same way that some teachers send home required supply lists with materials 
that students will need to bring to class for learning tasks.  This permission slip would 
ensure that students have the correct application loaded on their mobile device, and also 
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inform parents that the students might require the use of their mobile devices for graded 
homework assignments.   
Restrictions by school administration also fell into one of two categories: (1) no 
student mobile technology use was allowed in the classroom, so teachers had no 
opportunity to train the students on how to use the audio QR codes, and (2) policies that 
did not allow teachers to assign grades for homework completion, thereby greatly 
reducing student homework completion rates.  Of the ten school settings in which the 
study took place, three did not allow the use of mobile devices in the classroom at any 
time, even with the approval of the classroom teacher.  Several teachers reported that 
some students had difficulty using the audio QR code worksheets during the formative 
trial, and recommended that before assigning these as homework tasks there should be 
time dedicated in the classroom to model the ways to use the transmedia materials.  
Homework completion rates reported by several of the participating teachers were low 
(less than 50% in some cases), which they credited as partly due to the school policy 
regarding homework and grading or credit.  Teachers in such setting wanting to take 
advantage of transmedia materials as a way to preserve instructional minutes would have 
to negotiate with the administration for an exception to the rule, perhaps by giving the 
students extra time to complete assignments outside of class as more of a ‘project’ instead 
of as a daily homework assignment while working on a particular unit. 
The principal barrier to using the audio QR codes as a regularly assigned listening 
comprehension homework activity in this study was the fact that mobile device 
ownership was not universal among students in any of the participating school settings.  
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When asked in the final interview what barriers remained to the regular use of audio QR 
codes in their teaching practice, all 11 of the participating teachers remarked that device 
ownership was a concern.  The Spanish teachers asked their students before the formative 
trials of the audio QR code homework about device ownership, but even after assuring 
the teachers that they would have access to a device, there were students in many of the 
settings who were not able to complete the homework worksheets.  Some students found 
that the device they anticipated having access to was not available, or, in one case, a 
student did not want to admit to a lack of device ownership in front of classmates.   
Stockwell & Hubbard (2013) recommend that language teachers planning to 
incorporate more student mobile technology use into their pedagogy should follow eight 
underlying principles, the fourth of which pertains to this problem of access.  They 
caution that teachers must be sensitive to issues related to personal technology 
ownership, including “whether the learner has a mobile device, what device the learner 
has in terms of compatibility and functionality, how consistent device connectivity is, and 
what the expense is for using that device for the planned operation,” adding that when 
inequities are apparent, the teacher must provide alternatives so that all students can 
complete the learning task (p. 9).  All of the teachers in this study had a contingency plan 
for students who identified themselves as not having access to a technology device that 
could scan QR codes at home.  These options included extra time to complete the 
assignment, the ability to work with a friend or group, the chance to come to the language 
classroom at another point before/during/after the regular school day to use a device in 
the classroom (sometimes even the teacher’s mobile device), or access to a school-owned 
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device to borrow on the day the homework was assigned.  Many of the teachers also 
provided an alternative means by which students could access the audio track without 
having to scan the QR code itself, such as by sending the student the audio .mp3 file via 
e-mail, or by adding the audio track as a file on the teacher’s web site so that it could be 
activated on a desktop or laptop computer in the home just by clicking on it and play via 
the computer’s media software.   
Implications 
Transmedia Materials to Support Foreign Language Learning 
Pence (2012) explains that students today are already using multiple forms of 
media concurrently in their pursuit of learning without “waiting for anyone to give them 
permission or guidance” (p. 138), and questions why educators continue to view the use 
of mobile technologies that allow students access to such varied resources as a 
‘distraction’ instead of an ‘asset’ (p. 139).  There are a limited number of studies that 
have been conducted in the U.S. centering on the use of transmedia materials to support 
traditional formal learning.  These tend to be in fields where either (1) the learner can 
greatly benefit from viewing simulations or that help elucidate complex topics, such as in 
STEM or engineering education (Paulsen, 2014; Stansell, et al, 2015) or (2) in first 
language learning contexts in which the multi-media elements are used to enhance the 
understanding of literature in a method termed ‘transmedia storytelling’ (Kalogeras, 
2013; Rodríguez-Illera & Castells, 2014; Hundley & Wong, 2016).   
Transmedia storytelling involves the purposeful choosing and integration of a 
variety of media in order to enhance the understanding and engagement of learners 
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interacting with a work of literature.  This pedagogical approach is alternatively known as 
designing a ‘distributed narrative’ in which students are able to move easily between 
media resources according to their interest, learning style, or academic need (Pence, 
2012; Rodríguez-Illera & Castells, 2014).  In addition, transmedia storytelling can appeal 
to young students today who consistently engage with Internet resources outside of 
school contexts, thereby more effectively blending the worlds of social use of technology 
and learning into what has been called ‘edutainment’ (Kalogeras, 2013).  The research on 
the effectiveness of transmedia storytelling as a way to enhance learning is limited due to 
the relatively recent emergence of technologies that allow teachers and students to easily 
access and create Internet-hosted materials; however, early studies with limited numbers 
of participants show promise in increasing not only student engagement, but also the use 
of higher-order thinking skills when moving between media platforms while interacting 
with learning materials (Warren, Wakefield & Mills, 2013; Lamb, 2011; Raybourn, 
2013).   
In 2012, Pence suggested that very few teachers were experimenting with 
transmedia storytelling because it requires a high amount of technical knowledge to be 
able to prepare and distribute the different media resources.  The results from the study 
upon which this paper is based (which required teachers to create and distribute QR codes 
linking to audio resources) indicate that, at least for this group of participants, such 
technical barriers to using multi-media resources were not present.  This indicates that 
there is potential to use transmedia materials to facilitate the use of distributed narratives 
in foreign language learning contexts.   
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Researchers in Europe have been more engaged than those in the U.S. in studying 
such use of mobile technologies to access multi-media to support foreign language 
learning. This may be due to the fact that multilingualism is an expectation for learners in 
most countries in Europe, not merely a school requirement for graduation or college 
acceptance.  In 2010, the Education and Culture Executive Agency of the European 
Commission conducted an investigation into exactly these kinds of multi-media and 
transmedia activities called the “Study on the Impact of Information and 
Communications Technology (ICT) and New Media on Language Learning” (Stevens & 
Shield).  This mixed-methods study examined the “intersections of ICT, media, and 
language learning” (p. 8) and included data on topics that have been explored above, 
including the use of mobile technologies, best practices in using emerging technologies to 
support foreign language learning, and the challenges that remain for teachers and 
students when considering this method of content delivery.  Among the conclusions, the 
EACAE lists these three that are directly related to the use of new technologies:  (1) 
learners are not using technologies frequently for language learning purposes, though the 
younger the respondent the more frequent the use (2) while 9 of 10 respondents said they 
found technology use helpful for language learning (computers, television and radio 
especially), only one in four admitted to using a mobile phone for this purpose, and (3) 
the respondents viewed entertainment media (digital video and music) as being more 
helpful for language learning even than courses and materials specifically designed to be 
accessed via technology (pp. 29–30).  The study participants also noted that learning a 
foreign language with the help of technology offered them more flexibility and autonomy  
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 A more recent study of teens in several European countries examined the use of 
personal technologies while learning English as a foreign language.  Interestingly, the 
researcher came to a similar conclusion regarding the learners’ preferences for using 
video and music, in this case specifically to enhance listening skills (Szyszka, 2015).  The 
researcher notes several advantages to using these types of media to support foreign 
language listening, including that they are authentic materials and that students are 
motivated by their use.  She calls for more research into learners’ opinions on the best 
ways to use CALL to help with autonomous foreign language learning.   
The results of this study indicate that some barriers may remain to requiring 
students to regularly access media that can be used as listening materials outside of the 
classroom, but that with careful planning and support from others in the school 
community this technique has the potential to positively impact foreign language 
learning. 
Implementing Transmedia Materials 
The discussions above note the possibility of teacher use of transmedia materials 
to support foreign language learning and the barriers that may interfere with such 
implementation.  The following figure seeks to illustrate the factors that should be 
considered when teachers seek to implement transmedia homework activities with mobile 
technologies as a part of a middle school foreign language learning context.  Figure 12 
categorizes the aspects into the four areas of Access, Technical Training, Community, 
and Pedagogy.  Whether this kind of transmedia technique is attempted by practicing 
teachers or discussed with pre-service teachers as a potential strategy, these four areas 
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must be investigated so as to minimize the obstacles to using audio QR codes (or other 
types of transmedia materials) for language learning support.  
 
Figure 12: Implementing transmedia in educational settings 
 
These recommendations are based on the results of this study using one type of 
transmedia worksheet, and are also informed by previous research into best practices for 
experimenting with transmedia materials in language learning contexts.  Fleming (2013) 
advises that instructors should carefully consider the kinds of media that will best meet 
the needs of the learners and engage them.  She also emphasizes that teachers think about 
how the students can use the materials in real-life situations outside of the class in order 
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to extend learning beyond the few minutes they are able to spend with the teacher each 
day.   
Limitations 
As noted in Chapter 3, the small sample size and selection criteria of only middle 
school Spanish teachers for recruitment to this the study limit the generalizability of the 
conclusions.  The fact that the participating teachers volunteered to take part in the study 
due to an existing interest in the use of new technologies to support foreign language 
learning could mean that the positive reaction toward this audio QR method and the ease 
with which the teachers created the transmedia materials would not be consistent over a 
more diverse population.   
The teachers and students had access to the technologies required to make and use 
the transmedia materials, which may not be the case in many schools and districts.  
During this time period, the best application to assist teachers in creating and hosting 
audio QR codes was Vocaroo.com; if this tool is not available, teachers wishing to 
attempt a similar use of transmedia materials might consider the use of GarageBand or 
similar audio recording software and then take advantage of the feature in Google 
Classroom that allows for the instant creation of a QR code to any linked file (in this 
case, the .mp3) by means of right-clicking the uploaded file name.  Other technologies 
with similar functionality may emerge in the near future, so teachers should choose 
whichever tool is the easiest for them to use and allows for the best access by students. 
During this study the Spanish teachers had access to the PI for support if technical 
difficulties arose; teachers wishing to experiment with new technologies independently 
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may not have a technology expert available within a school or district who can provide 
such support.  Other factors outside of the control of the study, such as teacher and 
student motivation to try the audio materials via QR code during the short span of the 
study, may reduce the validity and reliability of the findings.   
The qualitative nature of this study, with teachers reporting only their perceptions 
of this method of delivering audio content, created results that would need to be 
triangulated with quantitative measurements of gains in student achievement in L2 
listening comprehension skills in order to gauge a more accurate outcome of the 
effectiveness of this approach.   
Suggestions for Further Research 
The results of this study, while limited in generalizability to other contexts, merit 
investigation for practicing foreign language teachers interested in expanding their use of 
instructional technology.  As noted in the analysis of the summarized benefits and 
barriers, the information that the teachers provided in the needs analysis and interviews 
was anecdotal and qualitative in nature.  As the participating teachers indicated that they 
planned to continue the use of audio QR materials to support listening comprehension 
skills, following up with their actual use in a longitudinal study could provide a new 
perspective on the usefulness of this tool.  It might also be beneficial to conduct focus 
groups with foreign language learners to hear about their experiences using the audio QR 
codes firsthand, and whether or not they felt that this method of delivering audio content 
was convenient and helpful to their growth in listening comprehension skills.   
Rahmatin (2011) states that audio-only resources force the listener to be more 
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attentive, but that their impact on understanding is not clear.  Quantitative elements could 
also be added to a similar study, wherein students undertook a diagnostic assessment 
before the intervention of the audio QR code homework exercises, and then the results 
were compared with the scores of a post-intervention assessment.  This data could be 
used for comparison with the Spanish teachers’ perceptions of the value of this method 
for supporting listening comprehension growth. 
Expanding from the original context of working with teachers of middle school 
Spanish would add another dimension to the results; seeking qualitative and quantitative 
data from both teachers and students in classes from different age and ability levels – for 
example, high school students in their fourth or fifth year of language study – could be 
informative as to the best stage of foreign language learning in which to introduce audio 
QR codes in order to positively impact in academic growth.  Another direction for 
research would be to recruit teachers and middle or high school students from the study 
of other world languages, such as French and Italian.  Including participants learning 
non-traditional languages such as Mandarin or Arabic might help to show if audio 
recordings to aid listening comprehension and phonemic awareness in languages without 
traditional Roman alphabetic characters yield different conclusions.   
There are multiple research avenues to pursue related to the use of transmedia 
materials and language learning.  One option not explored in this study is to experiment 
with different types of audio, including music or literature performed orally in the foreign 
language as a way to enhance both cultural understanding and listening comprehension 
skills (Failoni, 1993).  The area of ‘transmedia storytelling’ is currently centered on first 
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language skill-building as instructional designers present learning elements from different 
media platforms to enhance understanding (Lin, Chang & Chen, 2007; Lamb, 2011).  It 
would be fascinating to examine how foreign language teachers should choose and 
combine media such as audio, video, images, simulations, and interactive web sites that 
could be accessed through the use of mobile technology and QR codes.  Research into 
this kind of transmedia-supported foreign language learning might help explain whether 
it is possible to use these materials to immerse second language learners in the kinds of 
rich language experiences that are present when first language learners acquire language 
in a cultural context.   
Summary and Conclusion 
 Chapter 5 concludes this study on audio QR codes for listening comprehension 
support in the early stages of learning Spanish as a foreign language.  The significant 
findings include several potential benefits to using this emerging tool to support L2 
acquisition, including (1) the ease by which teachers can create and distribute transmedia 
materials with custom audio recordings, (2) the ability for language learners to access 
content independent of location via mobile technology, (3) an increase to learners’ 
exposure to audio-only materials that force close listening without extraneous cognitive 
load, and (4) the ability for teachers to design transformative learning experiences that 
were previously impossible because of restrictions on time and resources.  The 
participating Spanish teachers also identified some barriers that might make 
implementing the regular use of audio QR codes into their pedagogy a challenge, such as 
(1) the need for flexible training in emerging technologies, (2) inconsistent Internet 
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connectivity that interferes with students’ abilities to access web-hosted materials, (3) 
outside constraints such as parental control of mobile devices or school policies 
restricting mobile device usage for learning, and (4) the fact that personal device 
ownership or even shared access outside of school is not guaranteed for all students.   
 Recommendations included some possible strategies by which teachers and other 
members of the community, such as parents and school administrators, could work 
towards agreement on policies that would allow students consistent access to mobile 
technology devices that can be used for quick routing to audio language learning 
materials.  Among the suggestions for further research within the same age group and 
language context are conducting a quantitative analysis to measure growth in listening 
skills after interacting with the audio QR materials, and collecting the students’ 
perceptions of the practicality and effectiveness of the audio QR codes for supporting 
listening comprehension.  New directions for future study might include expanding the 
examination of audio QR codes to students of different ages and abilities, and to the study 
of other foreign languages.     
In their suggestions for incorporating technology into the modern language 
learning classroom, Castleberry & Evers (2010) praise teachers’ use of a variety of 
media, including digital audio, that add ‘malleability’ to the learning context and provide 
“opportunities for learning that may not be possible with print text and traditional 
teaching methods” (p. 202).  It is hoped that the exploration of such media in this study, 
which allowed learners to easily access Spanish language audio materials via mobile 
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technology and QR codes, will add to the knowledge base from which foreign language 
teachers can draw inspiration for teaching 21st century learners.   
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Appendix A: Questions for the Online Needs Analysis 
Establishing Instructional Goals for Listening Comprehension  
 
Question Response Options 
Which listening comprehension 
skills do you consider to be the 
most important for your students to 
acquire at this stage of their 
Spanish language acquisition and 
development?    
• recognize a new vocabulary word spoken in 
Spanish and be able to correctly say or write 
what it means in English 
• correctly spell/transcribe a word spoken in 
Spanish 
• follow a conversation in Spanish and 
understand the meaning of the interaction 
• listen to a sentence in Spanish and transcribe 
it accurately 
• listen to a sentence in Spanish and correctly 
translate the meaning into English (oral or 
written) 
• listen to a longer passage (not a conversation) 
in Spanish and understand the main idea of 
the text (informational or literature) 
• Other (please specify) type in	  
Are the students currently expected 
to work on listening comprehension 
activities during class time? If so, 
how many minutes on average do 
they actively focus on listening 
comprehension skills in each class 
period/meeting?  
 
• No 
• Yes; 0–10 minutes average 
• Yes; 10–15 minutes average 
• Yes; more than 15 minutes on average	  
Are the students currently expected 
to work on listening comprehension 
activities outside of class time as 
homework or for review/practice? 
If so, how many minutes on average 
per week are they expected to 
complete listening comprehension 
homework tasks?  
 
• No, students do not complete listening 
activities outside of class 
• Yes; when assigned these take 0–10 minutes 
average 
• Other (please specify) type in 
How do you currently provide 
audio examples in the foreign 
language for your students?  
• I read texts and dialogues for them in class as 
a listening activity. 
• I play audio recordings in class (no visual) 
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 from a CD/DVD or online .mp3 track. 
• I play video clips in class from a CD/DVD or 
online web site (specific site for language 
learning or video site like YouTube) in which 
the only visual is a transcription. 
• I play video clips in class from a CD/DVD or 
online web site (specific site for language 
learning or video site like YouTube) in which 
there are visuals (video or images). 
• I assign listening to audio-only clips for 
homework that students listen to on a 
CD/DVD. 
• I assign listening to audio-only clips for 
homework that students listen to on a web site 
(including teacher web site). 
• I assign listening to video clips for homework 
that students listen to on a CD/DVD. 
• I assign listening to video clips for homework 
that students listen to on a web site (including 
teacher web site or YouTube). 
• Other (please specify) type in 
How important do you think it is to 
provide audio examples alone – 
without video – to your students?  
 
• Very Important 
• Somewhat Important 
• Not Very Important 
• Not at all important 
Do you have any comments to add 
about this topic?  
 
Optional question; short answer type in 
 
 
Exploration of the Learner Characteristics and Available Resources (Students)  
 
Question Response Options 
What grade level(s) do you teach?  
	  
• 6th 
• 7th 
• 8th 
• Special Needs 
• Other (please specify) type in 
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How many students are in your 
class(es)?  
	  
Short answer; type in number and any comments 
How often do the classes meet?  
	  
• every day for a 35–55 minute period 
• some but not all days per week for a longer 
period of time 
• Other (please specify) type in 
How long have your students been 
studying Spanish?  
	  
• This is their first year of study. 
• One year 
• Two years 
• Other (please specify) type i 
Are your students considered to 
be working at an honors or 
standard level?  
	  
• Standard level - there is no Honors class at this 
level 
• Standard level - there is an Honors class 
offered at this level 
• Honors level 
• Other (please specify) type in 
Are students allowed to use 
personal Internet-connected 
mobile devices in class?  
	  
• No - my class policy is that no mobile devices 
can be used in class 
• No - the school policy is that no mobile 
devices can be used in class 
• Yes - the students are sometimes allowed to 
use these for certain class activities 
• Yes - the students are allowed to use their 
mobile devices at any time for classwork 
What percentage of your students 
would you estimate have access 
outside of school to a personal 
Internet-connected mobile device 
such as a tablet or smartphone?  
	  
• 0–9% 
• 10–24% 
• 25–50% 
• 50–75% 
• 75–90% 
• 90–100% 
• Other (please specify) 
How comfortable are your 
students when trying new 
technologies?  
	  
• Very comfortable 
• Somewhat comfortable 
• Somewhat uncomfortable 
• Very uncomfortable 
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• Not known 
Do you have any comments to add 
about this topic?  
	  
Optional question; short answer type in 
 
Exploration of the Learner Characteristics and Available Resources (Teacher)  
 
Question Response Options 
How confident are you in your 
overall tech skills?     
• Very Confident 
• Confident 
• Not always confident 
• Not at all confident 
Do you have access to existing 
audio materials (textbook or other 
source of multi-media materials 
on CD, .mp3, or online)?  
• audio materials that match with the class 
textbook on a CD or DVD 
• audio materials that match with the class 
textbook in .mp3 file format 
• audio materials that match with the class 
textbook on a web site that students can access 
• audio materials not associated with the class 
textbook (include self-created) on a CD or 
DVD 
• audio materials not associated with the class 
textbook (include self-created) in .mp3 file 
format 
• audio materials not associated with the class 
textbook (include self-created) on a web site 
• No access to existing audio materials 
• I might have access to resources, but generally 
prefer to make my own audio examples for the 
students. 
• Other (please specify) 
Have you ever used QR codes 
before for instructional purposes?  
• Yes 
• No 
• Other (please specify or comment if needed): 
type in 
Do you know how to make a QR 
code from a given URL? 
• Yes 
• No 
184 
 
 
• Other: type in 
Do you have enough familiarity 
with audio technology that you 
would be able to create audio 
samples?  
• Yes, I think so 
• Maybe, if I got a quick reminder 
• No, I have never tried this before 
• Other (please specify) type in 
Do you have access to technology 
with which you can create audio 
recordings?  
• Yes, I know that I have access to technology 
with these capabilities 
• Maybe....I have access to some technology but 
I am not sure if it has the capability to create 
audio recordings 
• No, I am sure that I do not have access to 
technology that can be used to create audio 
recordings 
• Other (please specify) type in 
Do you have a teacher web site 
that can host audio resources?  
• I have a teacher web site to which I can upload 
.mp3 files 
• I have a teacher web site on which I paste 
links to online audio resources 
• I have a teacher web site but I have never tried 
adding a link or audio file to it 
• I have a teacher web site but I know that it 
cannot be used to host or link to audio files 
• I do not have a teacher web site that I can 
customize 
• Other (please specify) type in 
Do you have any comments to add 
about this topic?   
Optional question; short answer type in 
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Appendix B: Training Script 
 
Technical Training on Creating Audio Resources and QR Codes  
 
• Discuss the results of the needs analysis and explain the technical training segments 
that will be included in the PD.  
• Following the flowchart listed above, train the teacher to create QR codes that link to 
hosted audio content.  
• Discuss the learning objectives that the teacher provided on the needs analysis.  
• Suggest one of the three possible exercises that best aligns with the stated learning 
objective, needs of the students, and context.  
o Dialogues in the foreign language to listen to for recognition of words and 
phrases  
o Scrambled stories to rearrange in order after listening  
o Cloze activity with blanks for students to fill in while listening  
• Show the teacher how to download an application that can scan the QR codes from a 
mobile device and try the sample activity.  
Implementing the QR Audio Activity  
 
• Provide the teacher with the template for the suggested activity and work through the 
steps of building the activity for the students, including copying/pasting/resizing the 
QR codes to the correct area.  
• Explain some possible ways to differentiate the activities for the different ability 
levels in the class (for example, adding a word bank to the Cloze activity).  
• Explain the options for ways to use the activities as homework (if enough students 
own and can use mobile devices) or as class activities with a full class set of mobile 
devices, a partial set, or a single mobile device (which the researcher can provide, if 
needed)  
• Ask the teacher if there are any questions about how to implement the audio QR code 
activity, or if the researcher should help the teacher start to create one of the options  
Conclusion  
 
• Provide contact information and offer to provide technical support either via distance 
or an in-person visit to finish creating the materials for the QR code activity  
• Remind the teacher to please complete the activity within the next month and to save 
a copy of any materials provided to the students.  
• Ask the teacher if it is acceptable to initiate contact after two weeks and (if needed) 
four weeks to discuss the trail implementation.  
• Thank the teacher for participating in the study	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Appendix C: Activity Option 1: QR Code Listening Comprehension Activity 
Options 
Procedure:  Turn each part of a dialog into a QR audio code and supply a worksheet as 
below:  Students scan and practice the dialogue outside of class and then perform the next 
day.  Another possibility is to make one recording of the whole conversation and have 
students practice or transcribe into a table.   
 
  
Instructions:  Listen to the conversation by scanning the QR codes.  Practice speaking 
the phrases and translate them into English in the last column. 
 
Scan	  and	  Listen Person Spanish English 
	  
Sara 'Buenas	  noches.	  Me	  
llamo	  Sara.	  ?Cómo	  
te	  llamas?' 
 
 
	  
	  
Carolina 'Hola	  Sara.	  Me	  llamo	  
Carolina.	  ?Cómo	  
estás?' 
 
 
	  
	  
Sara '¡Muy	  bien!	  ?Cómo	  
estás	  tú?' 
 
 
	  
	  
Carolina 'Muy	  mal.	  Sara,	  yo	  
soy	  de	  México.	  ?De	  
dónde	  eres	  tú?' 
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Appendix C: Activity Option 2:  QR Audio Codes with Scrambled Stories 
Procedure 
Take a simple story, news article, or dialogue in the target language and split it into 
shorter sections.  Make an audio recording for each section into Vocaroo and copy the 
QR code to a master sheet.  Some possible options to work with the created QR codes: 
 
1. Give each student a QR code that has a section of the text to transcribe and 
translate for homework.  Later in the class or the next day, have the students put 
the story in order, check the language use, and perform or report it. 
2. Give students a QR code of the whole story and complete exercises either in the 
target language or with an English translation.   
3. Give each student a QR audio recording of the story and a scrambled transcription 
and have the students number the sentences in the correct order. 	  	  
Example  
This is a simple version of Aesop’s “The Lion and the Mouse.”  Following the story are 
the first three sentences converted into audio QR codes using Vocaroo, an app, or a 
digital voice recorder.  
 
 El León y el Ratón 
 
Después de un arduo día de caza, el León se echó a dormir debajo de un árbol, un 
ratón travieso que andaba por allí empezó a juguetear en sumelena. El león despertó 
rápidamente y atrapó al ratón entre sus garras; y estando a punto de ser devorado el ratón 
le pidió que le perdonara, prometiéndole pagarle cumplidamente llegado el momento 
oportuno. El león echó a reír y lo dejó marchar.   
 
Pocos días después, unos cazadores apresaron al majestuoso león y le ataron con 
una cuerda a un frondoso árbol. Pasó por ahí el ratoncito, quien al oír los lamentos del 
león, rápidamente corrió al lugar y empezó aroer la cuerda hasta dejarlo libre. 
Días atrás -le dijo-, te burlaste de mí pensando que nada podría hacer por tí en 
agradecimiento. Ahora es bueno que sepas que los pequeños ratones somos agradecidos 
y cumplidos. 
 
El león no tuvo palabras para dar su profunda gratitud al pequeño ratón. Desde ese día 
fueron amigos para siepre. 
Pocos días después, 
unos cazadores 
apresaron al 
majestuoso león y le 
ataron con una 
cuerda a 
unfrondoso árbol.	  
	  
	  
Pasó por ahí el 
ratoncito, quien al 
oír los lamentos del 
león, rápidamente 
corrió al lugar y 
empezó aroer la 
cuerda hasta dejarlo 
libre.	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Appendix C: Activity Option 3: QR Code Cloze Activity 
Procedure: Provide students with one or more audio QR codes and a passage (as in the 
example below) with blank lines in the place of certain words.  Students listen to the QR 
codes and fill in the words.  Teachers may differentiate the activity by choosing to 
provide a word bank containing some or all of the missing vocabulary.   
 
 
Instructions:  Scan each QR code to listen to the sentence or part of a sentence.  You 
may scan and listen to the code as many times as you want.  Fill in the blanks with the 
words that you hear.  (Optional: Use the words from Word Bank below).   
 
El León y el Ratón 
 
(1) Después de un __________ día de caza, el _______. (2) se echó a dormir debajo de 
un ________, un ratón travieso que andaba por allí empezó a juguetear en sumelena.  (3) 
El león despertó   __________, y atrapó al ratón entre sus garras: (4) etc. 
Word Bank (optional): 
león  --  rápidamente  --  árbol  --  arduo 
Audio clips: 
1	  
	  
	  
2	  
	  
	  
	  
3	  
	  
	  
	  
4	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Appendix D: Quick Response Code Resources 
Creating Audio 
 
Vocaroo - http://vocaroo.com/ 
Create audio sources and either download or link to via QR code.  The audio resource 
will plan when the QR code is scanned on a mobile device. 
 
QR Voice - http://qrvoice.net/ 
Type in a word or phrase in the FL, then choose the correct FL and generate the QR code.  
When scanned the audio should play in Google Translate. 
 
Mp3 Applications 
Many free options from Android (Hi_Q MP3 Voice Recorder, Smart MP3 Recorder) or 
Apple (QuickVoice Recorder, Voice Recorder by TapMedia).  Records in several formats 
and many apps have easy sharing to Dropbox or e-mail. 
 
Digital Voice Recorder 
Sony has nice options between $30 – $50.  Easy connection via USB to download .mp3 
files to your computer for sharing.  Excellent voice quality. 
 
Creating QR Codes 
 
Vocaroo and QR Voice above create the code along with the hosted audio content. 
 
Kaywa - http://qrcode.kaywa.com/ 
Create QR code to link to URL, or many other options (text-only message does not even 
need Internet).   
 
Padlet – http://padlet.com 
Use this virtual wall to host audio content by uploading .mp3 files to the ‘wall’ and using 
the QR generator in the Share area to make a code that will allow students to play audio 
right from the wall.  This is a good option for teachers with no web site or web sites that 
don’t host audio files. 
 
Apps Scanning QR Codes 
 
There are many free apps for scanning QR codes – a couple that might work: 
 
• QR Code Reader from Kaywa  
• QR Code Reader and Scanner by ShopSavvy 
E-mail me with questions any time – (email address provided)  
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Appendix E: Questions for the Teachers after Formative Trial of QR Activity 
 
1. Please explain exactly how you used the QR codes for instruction/support.  
2. Can you provide samples of the materials, directions/instructions, etc. that you 
distributed to the students during your trial of the QR codes?  
3. How easy or difficult was it for you to construct and distribute the needed materials for 
this QR code audio activity? How much time did the preparation take?  
4. Would you like to review any part of the training on how to create and host audio files, 
or create and distribute the QR codes?  
5. Were there any technical difficulties or problems with accessing or using technology 
that made this activity challenging to complete for the students?  
6. Did you receive any feedback from students about the QR homework or classwork 
assignments?  
7. Were there students who were not able to complete the QR audio activity? If yes, how 
did you make accommodations for them to learn the same material?  
8. Do you see any evidence that the audio supports delivered by QR codes had a positive 
impact on student learning?  
9. Are there any changes that you would like to make in the design of the activity for the 
final implementation?  
10. Do you have additional comments to add? 
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Appendix F: Interview Questions after Final Implementation  
1. Please explain exactly how you used the QR codes for instruction/support?  
2. Can you provide samples of the materials, directions/instructions, etc. that you 
provided to the students during your final implementation of the QR codes?  
3. How does the method of creating and providing the QR audio codes compare to your 
previous methods of providing content in terms of time necessary to create the codes and 
technical expertise required?  
4. Did you receive any feedback from students about the QR homework assignments? 
Did you receive any feedback from parents?  
5. Were there students who were not able to complete the QR audio activity? If yes, how 
did you make accommodations for them to learn the same material?  
6. Do you see any evidence that the audio supports delivered by QR codes had a positive 
impact on student learning and/or helping students meet your stated learning objectives 
for listening comprehension?  
7. Are there any barriers that would make this method of providing audio support to your 
students not feasible to use as a regular part of your teaching?  
8. How effective do you feel the customized professional development training was in 
comparison with ways in which you have previously learned new educational 
technologies?  
9. How likely is it that you will use this or one of the other possible QR audio activities 
with your students again?  
10. Do you have any additional comments to add or ideas for improvements on the 
activities? 
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Appendix G: Formative Trial Audio QR Materials 
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TEACHER 1: Formative 
 
  
194 
 
 
195 
 
 
 
  
196 
 
 
TEACHER 2: Formative (A) 
 
 
 
  
197 
 
 
TEACHER 2: Formative (B) 
 
  
198 
 
 
TEACHER 3: Formative 
 
 
  
199 
 
 
TEACHER 4: Formative 
 
200 
 
 
	  
  
201 
 
 
TEACHER 5: Formative 
 
  
202 
 
 
 
  
203 
 
 
TEACHER 6: Formative 
 
 
 
 
  
204 
 
 
TEACHER 7: Formative 
 
 
 
 
 
 
 
 
205 
 
 
 
  
206 
 
 
TEACHER 8: Formative 
 
 
  
207 
 
 
TEACHER 9/10: Formative 
  
208 
 
 
 
  
209 
 
 
TEACHER 11: Formative 
 
 
 
 
 
210 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
211 
 
 
 
 
 
 
 
 
 
 
Appendix H: Final Trial Audio QR Materials 
 
 
  
212 
 
 
TEACHER 1: Final 
 
213 
 
 
 
  
214 
 
 
TEACHER 2: Final 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PI Note: There was an additional sheet of QR Codes for more questions.  
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TEACHER 3: Final 
 
216 
 
 
 
  
217 
 
 
TEACHER 4: Final 
 
  
218 
 
 
TEACHER 5: Final 
 
  
219 
 
 
TEACHER 6: Final 
 
  
220 
 
 
TEACHER 7: Final 
 
 
221 
 
 
 
222 
 
 
TEACHER 8: Final 
 
  
223 
 
 
TEACHERS 9/10: Final 
 
 
224 
 
 
 
 
  
225 
 
 
TEACHER 11: Final
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